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Soundcraft &
/760 SERIES MK 3.

THE,
MAKING
OFA
TRACK
RECORD

Choosing a mullitrack is one ol the toughesl
decisions vou'll have to make.

I1s sound quality will plav alarge part in your
studio’s oulpnt.

[1s features and expandability need Lo be Laken
into account. and weighed against cost.

Reliahility is even harder Lo dssess.

The Sounderalt Series 760 Mark 3 multitracks
arc acquiring an enviable reputation among
procducers and artistes with private studios, for
[hose very reasons.

Dave Stewart and Annie Lennox recorded their
[asl two albums on a Series 760 wilth \utolocator
and a 2400 console.

Thomas Dolby and Tom Robinson own Mark 3s.
as does Tonv Visconti (who knows a ood sound
when he hears one).

Al London’s Fasy Streel. a 24 (rack Series 760
and a TS24 have hosled chart albums from Wang
Chung to Dennis Brown. from Heaven 17 and
I'he Pretenders 1o Sy and Robbie.

Leading Indie shidio Woodbine have averaged
chart singte o week for the last vear with their 762
Mark 3.

Why did they choose Soundcraft?

Mostimportantlv. the audio qualily is often
compared Lo the highest priced machines on the
markel.

Many ol our clients sav were more pleasing on
the ear; Lhanks to lower colouration: our Mark 38
square waves are square, onr LE response is flat
and vou can’l hear the noise lor silence.

We suggest v listen, and compare.

The revisions for the Mark 3 were more than
cosmetic. as theyvve proved in practice. Thev include
anew DG servo-controlled transport. modular
wiring tavoul and a (lal-wired sell-contained
headblock assembly,

Thev're buill to keep performing —and they do.

I'he Mark 3. in fact. represents the chance Lo
acquire a much higher standard ol audio quality and
engineering lor the price than ever before,

S0 you can sec why so manty greal names have
decided on the Series 760 Mark 3.

Because thev know a greal lrack record when
thev hear one,

Sounderalt Eleetronies Lid., Unit 2. Borehanmood Industrial Park, Rowley Lane, Borchamwood. Herts WD6 ST7. Tel: 01-207 5050, Facsimile: O1-207 0194 Sounderall Flecironics 184,
1517 20th SL. Santa Monica, Calilornia 90 100, Tel-(213) 453 4391, Facsimnile: (213) 153 5631, Sounderalt Japan, S F Yovogi Living. 12-21 Sendagiyia 5. Stibuyaku, Tohvo 151
Tel:(03) 311 6201, Facsimile: (03) 311 3260, Soundcradt Canada Ine.. 144 T s Bivd.. Dorval. Quebiee, Canada THPO LIG. TelA(514) 685 1610, Facsimile: (514) 685 204+
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aspects of this important event, Richard
Vickers reports on the PA system
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THE OTARI MTR 90 24 TRACK AND MTR 12 2 TRACK
The MTR 90's track record for outstanding reliability and performance and more recently the MTR 12 master recorder
have proven Ofari’s long term commitment to producmg state of the art analogue tape machines.
Similarly, our reputation af Music Lab Hire demands we rent only the finest and most reliable recording studio
products available. When it came tfo invesfing in fape machines, our commitment had to be Otari.
When you rent Otari from Music Lab, be it for 24 track, 48 track lock-up, Mastering or Video post production,
our technicians arrive with the correct cable systems and a fully commissioned machine.
When synchronisation is required, a Q-lock system including all correct interfaces is available
as well as the new Otari EC101 Chase Synchroniser.
At Music Lab we not only recommend Ofcm — Otari recommend us.

MUSIC
LAB| HIRE
01-387 9356
24 HOUR STUDIO EQUIPMENT RENTAL

EVERSHQLT STREET, LONDON NWI BY. TELEX:

28159 MUSLAB
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This month’s comment from Keith Spencer-Allen

Monitoring the situation

There have never been so many different monitor speaker
systems both suitable and unsuitable for monitoring use
available at the same time. The recession within the hi-fi
industry has forced many of the manufacturers from that
area to look at the pro industry as an area with potential.
We are quite frequently told by such manufacturers how
their new monitor makes all others sound awful. Such an
influx of new ideas is very valuable and I am sure that we
can all learn from each other. It is just that these new
entrants to the pro field need to learn how we use monitors
and what we are looking for in such unit’s. For example,
marketing a speaker that provides an accurate image and
neutral sound quality is all very well but if it cannot
handle a little bit of level occasionally without complaining,
then it is unlikely to find favour within the rock studio
environment. Manufacturers who then proceed to reply that
studio people monitor too loud any way are probably correct
in some ways but are also definitely on a losing streak too.
There are reasons for the way we work and if they cannot
understand it perhaps they are not really invited to the
party

At the other end of the spectrum we have the designers
who are forever developing a better Auratone. Again they
have got it wrong. The Auratone Cube is one of the closest
things that we have to an industry standard. That is what
is important. We are not so naive (as was suggested to me
the other day) that we actually think the Cube is suitable
for quality monitoring. The concept of the mini reference
monitor is alive and well—somebody please tell them.

Rather than trying to change the industry, make something

we want—although they won’t be able to do that without

understanding how we work. The nearfield monitor is an
area where such designers might be able to show us a thing
or two but drop the fancy marketing image—the stands and
| other paraphernalia—they are going to have to sit on the
| top of the desk, so size is a real problem.

This brings me to nearfield monitors in general. The way
such units are perched on the top of the desk is a fact of
life that seems difficult to equate with good monitoring
conditions. I recently had to visit a major London studio
and took the opportunity to look in one of the control
rooms. Sat on the SSL we had AR 18s, Yamaha NSI10s
(with tissue paper mod), Auratone Cubes, Visonik 6000s,
and a pair of something I didn’t recognise, bringing a total
of five pairs not including the main studio monitors.

Apparently such an array was fairly standard for that
room. Now what is happening to make all these units need
to be present at the same time in the control room? I can
remember taking cassettes for the car radio and to play on
the hi-fi at home. I also recall working with some producers
who would rush madly around playing the cassette on
absolutely everything they could cram their cassette into.
We now however have all these units within the control
room—this may be for the better or may not.

There is however one aspect that is not for the best—all
these units are obscuring the direct signal path from the
main monitors to such an extent that I don’t really believe
the sound is true any more. If you think that the surface
reflection from the top of a console is bad then you really
should try it after three or four sets of nearfield/mini
monitors get between the HF horns of the main monitors
and yourself—localised ghost images everywhere. If the
nearfield monitor is such an important current issue,
perhaps we should see some means of accommodating it
within the control room design, although if it is to remain
nearfield, this is probably impossible. If main monitors are
positioned at 15 to 20 degrees from the horizontal, any
speaker on the desk is bound to be an obstruction to the
direct path. The other alternative is to forsake the nearfield
concept and have a small pair of speakers mounted below
the main monitors, should space permit.

Of course it is probably the nearfield concept that is more
important than the size of monitors. The studio designer is
now in a dilemma because such a monitor technique
virtually removes the effect of the room-—so what is it that
is needed? Are some control rooms not up to high definition
monitoring or is it the monitors themselves? The current
interest in soft dome monitors would appear to rule out the
latter, particularly as such systems also tend to sound
better at lower listening levels. Is the problem therefore
with the acoustics? This may be the case although if so,
who is out of step with whom? One point that is going to be
worth watching will be if the current generation of certified
LEDE rooms reduce the tendency for nearfield monitoring
within them as in many ways, this duplicates some aspects
that such an acoustic design approach provides.

Whatever happens, the last few years has seen the
emergence of the three monitor standard—main, near and
minis. How we use them is our affair but be aware of what
it is you are doing and if possible, why are you doing it. []

on a rigidly controlled requested
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AND BROADCAST ENGINEERING

STUDIO SOUND is published on
the second Friday of the preceding
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(see back page for terms) or for an
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surface mail, $75 US airmail,
£24.50 overseas surface mail or
£46.50 overseas airmail to non-
qualifying readers or where more
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MEVBER DF T
S ,,

www americanradiohistorv com



www.americanradiohistory.com

Serious Effects,
Sale or Rental.

Now you can buy or rent the best range of studio processors available from Music Lab

& AMS RMX16 9 program plus “soft shoe” locations for previously
issued programs, optional 99 memory remote control/bar code read-
er, optional delay memory extension (1600m/s).

-
& LEXICON PCM60 2 program {room/plate) digital reverb with
suitable size and decay settings, and bass/treble cut off.

o linkable noise gate, fre
quency conscious keying with adjustable atftack, hold and decay
controls.
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B KLARK TEKNIK DN780 Now available, new digital reverb
offering choice of simulated plate, hall, chamber, or room settings. 39
presets and 50 available stores

(

B APHEX AURAL EXCITER TYPE B Psychoacoustic processor,
fast becoming standard studio tool.

m

° - :
B ADA STD-1 Stereo fopped deloy image processar, multivoice

chorusing, true sterea flanging, holographic paositianing, true sterea
autputs, stereo outputs fram mono saurce.

wsct
'LABJ SALES 01-3855392

72-76 EVERSHOLT STREET

LONDON NWI

L] —madeT a1 comptes cani . H ST —

& AMS DMX15-80S 2 channel digital delay available with up to
32 secs at full bandwidth, full loop editing, VCA, external trigger, 9
memory locations, optional pitch change cards/de-glitch cards, plus
optional DMX-K Intertace allowing
sampled sounds to be played
under keyboard control.

m LEXICON 224XL The ulimate digital

processor teaturing all hyperthetical reverb programs plus many
effects and split programs. LARC Remote/control, 60 stores

B DRAWMER VACUUM TUBE 1960 Dual compressor limiter
using vacuum tubes in conjunction with semi conductors. Soft-knee
compression characteristics. Classic valve guitar sound, stereo
linkable.

Py
B BSS DPR 402 2 channel compressor limiter, de-esser and peak
limiter. All facilities available at once, stereo linkable.

PPu 2 O 3 -

B DBX166 2 channel dynamics processor teaturing gating, over-
eosy compressian, goin reduction LED display.

[ ] 4 -
B RANE HC6 six sterea headphone amplitiers in a single rock
space, individual volume cantrols. Up ta six separate mixes available

MUSICI
'LAB| HIRE o01-387 9356

TBY, TELEX: 28159 MUSLAB G
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CONVENTIONAL CROSSOVERS
HAVE BEEN PHASED OUT:

28 FUTITEDESIEEES S L

AC 22.Aﬂ”t1£§% "STATE VARIABLE
TIME.CORRECTING CROSSOVERS

The unique combination of feotures ihthe AC 22 and AC 23 have literally redefmed
the sonic performance capabitity of electronic crossovers

Linkwitz-Riley filter configuration‘eliminates the electrical ph.ose dlfference at the
crossover regions inherent-in 6, 12 and 18dB/octave designs.

24dB/Octave State Variable filters are more accurate and consistent,
yielding tighter and more reliable performance from speaker components.

Built-in 0-2ms variable time delay allows easy electronic phase alignment of
speaker components for uniform dispersion and optimum frequency response.

Complete with 41-detent frequency selectors, auto-internal switching, muting
and a host of other features, the AC 22 and AC 23 can make a clearly
audible improvement in your system performance: more people will hear a
clearer, tighter sound. At suggested list prices of only $389 and $499
respectively, we've proved again that really smart technology can be affordable.

/Music .
A N E LABJ SALES 72-74 EVERSHOLT STREET, LONDON NW1 1BY. 01-388 5392

corroRraTION 6510 216th SW, Mountiake Terrace, WA 98043 (206) 774-7309
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If it's your job to get
sound onto tape you'll know
there’s no one right’ way to dolit,
there are just degrees of quality
and control.

Between the sound made
by an instrument to the final
master, there are an infinite
number of options.

Choosing what youre going
to place between the sound
source and the finished product,
. is a profoundly important part
' of the production process.

Where do you go
from here?

The wrong decision, particu-
larly when you're buying equipment
can be an endless source of
frustration. There are, after all, any
number of experts only too willing
to help you part with your money.
At Turnkey we take a slightly
different approach. Wed rather not
make a sale than have a dissatisfied
~ customer. (The proofof thisliesin the
fact that the majority of our turnover
comes from repeat business.)
Our staff are specialists. They
L know about equipment inside and
| out, in some cases they have actually
designed and specified it.
' You can discover the truth of
this easily enough by calling us with
a question. From there we'll rely on
your impressions of us. We know
you won't be disappointed.

turnkey

BRENT VIEW ROAD, LONDON NWg 7EL.
TELEPHONE: 01-202 4366.
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JUNE 1986

EXHIBITION OF PROFESSIONAL
RECORDING EQUIPMENT

APPLY NOW FOR EXHIBITION SPACE

23 Chestnut Avenue
Chorleywood, Herts
England WD3 4HA

Tel: 0923 772907

|
o
m
|

|

!
|

PEAK PROGRAMME METERS

ARTTRREDOURRLE LVRRN ) LEN) E

» @ For monitoring peak level in RTW Peak Programme Meters indicate
analogue or digital audio accurately the true level of even short

) ® Vertical or horizontal mounting transient peaks and provide a display

: @ 24 volt or mains operation that is easily readable, but not

=2 ® Balanced line inputs fatiguing to the eye.

|5 o |im ] o m

iE

e ey
IIII|IIII‘!IIIIIIIII|
-10 }{Eﬂﬁ

| |||[||1|||||1 |!|||pr,,

|52 L] y @

UK DISTRIBUTORS: MANUFACTURED IN W. GERMANY BY:

LRI LR AR R DAL E

Audio Design Calrec Ltd RTW

PO Box 182, Reading, Radio-Technische Werstatten GmbH

RG2 1BA Elbealiee 19

GO T D 0734 861088 -5000 Koln 7] i
Telex: 848722 AR UK Tel: 0221) 701055 i

10  Studio Sound, November 1985
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CHANNEL 1

CHANNEL 2

CHANNEL |

CHANNEL 2

LI THEIEOES

'This much power
in this muc amp.

- o
e AMCron ,
RN, | MIEFE@-TECH 1000

The Amcron tradition of peerless

performance was established with the intro-

duction of the legendary DC300 series in
1967 Now, in 1985, on the back of modern
technology and two decades of experience,
Amcron bring you the Micro-Tech 1000
amplifier
The Micro-Tech1000 is the amp we've all

been waiting for - ightweight, compact,
and with more than enough punch to suit the
increased power requirements ofthe digital
age. These are the facts:
[1 400 watts RMS perchannelinto4ohms.

500 watts RMS per channel into 2 ohms.

1000 watts RMSinto4ohms - bridged mono.

Safe operation at high power to 1 chm.

[l Reversible forced-air cooling.

[J Amcron performance 1n 3Y2"rack space.
We believe that these facts, coupled
with Amcron's reputation speak for them-
selves. But if you wish to know more about

the Micro-Tech 1000 and how 1t can solve
your headroom problems, call HHB Hire &
Sales at: Unit F New Crescent Works,
Nicoll Rd, London NW10 9AX Tel: 01-961 3295.
Telex: 923393

AMCron

FliEl

DENMAEK, AVIDAN 02-17959]. FRANCE, SCV AUDIO 01-8632211. ITALY. AUDIUM 02-2537853. HOLLAND, IEMKE ROOS 020-972121. SPAIN, AUPROSA 03-3517011.

SWITZERLAND, MUSICA 01-2524952. WEST GERMANY, MUSIK PRODUCTIV 05451-140612.

www americanradiohistorv com
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([ GO FOR THE HEART...... b

C-ducer contact mikes capture the sound of acoustic instruments by direct contact.
Superbly.

C-ducer means no ambience, no mike stands, no crosstalk ....no fuss.

Acoustic guitar. piano. drums. cymbals or in tact any "live [nstrument is fair game for this remarkable mike. The range includes the C-ducer Sax-

man. a specialist system developed for amplifying reed instruments with perfect tone and built-in noise gate for no key noise. Saxman is great
with effects pedals too!

C-ducer means no-hassle quality stagework. recording and sampling for less than the cost of a conventional mike and stand
Hear C-ducer at your nearest dealer and you'll become a tover

C-Tape Developments Ltd, Unit 19 Holder Rd, Aldershot, Hants GU12 4RH
Tel: (0252) 319171 Telex: 858393

l B d:EF_ ...for Lovers of Real Sounds

the know-how, the back-up and the goods

SPECIAL|STS IN CASSETTE DUPLICATORS
SUPPLIERS OF

HIGH SPEED DUPLICATORS

The TELEX 6120 —just one of a wide range of cassette duplicators for the production of audio
and data cassettes. Efficient and durable. TELEX equipment is backed up by 15 years of AVCOM
experience and reliability.

Tony Martin, AVCOM SYSTEMS LTD, Stanlake Mews, London W12 7HS Tel no 01-740 0051 Telex 892513

12  Studio Sound, November 1985
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A New Friend for the
SOUNDTRACS CM4400

Soundcraft & Soundtracs 24 Track Package

Continuing our philosophy of putting together high quality studio packages we are
pleased to recommend the new SOUNDTRACS CM4400 console with digital routing
partnered by the new Mk Il SOUNDCRAFT Series 760 24 track machine.

i

f=ted

= i

‘,rj'.' e i e e i e i s e e B v e e e e B ;':.WT <
u{rwéw{v{’{vxw//f//;/»/ / b g g b g g g b b li'ku \

SOoUnNPTI €S
CM4400 Console

Features: - -
* Now available SMPTE interface * In Place solo e LB B e 2
option, giving automated muting * 6 Auxiliary Busses on i L
and routing channels and monitors
* Fully modular and expandable
to 32/24 =t 3 -
* Digital Routing Pre- el G
BOSEmEL The SOUNDCRAFT
e- .
pr(g)grammablge SeI'IES 760 Mk III
* Microprocessor controlled with .
non-volatile memory Features.
* RS232 Port allows CM4400 to * 24 track on 2”
communicate with most personal  * 15/30 ips
computers * Extra sync outputs
* Monitors can be used in remix * Remote control zero locate
* Upper Monitors have Digital standard
routing/muting, EQ and * New capstan motor improves
Fader Reverse wow and flutter and increases
* 4 Band EQ varispeed up to 60 ips

* Phase compensation on record

et opten on ar o g
audio sales

Luton: 29 Guildford Street, Luton, Beds.
Telephone: Luton {0582) 450066
Telex: 825488 DONLAR G

\ 13
www americanradiohistorv com
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Channel: 48/02

FTZ N . R$2-48/82

Actual size

SENNHEISER MICROPORT

® Arange of five transmitters includes the

~miniature SK 2012 (illustrated) and the
SKM 4031 vocalist model

® Five complementary receivers include
the EK 2012 (same size as SK 2012) and
the EM 1036 six channel diversity system

® Frequency ranges: (VHF 25-240 MHz
(UHF) 470-900 MHz

@ Advanced transmitter and receiver
circuitry virtually eliminates
intermodulation products

® Sennheiser’s integral compander system
gives a dynamic range of up to 96dB

For further information on any Sennheiser

product, please contact us on 0753

888447

Hayden Laboratories Ltd, Hayden House,
Chiltern Hill, Chalfont St. Peter, Bucks.

SL9 QUG
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gear almost exclusively from

>pares in England on my Visa Card
se of their efficiency and very friendly service
by far exceeds the ordinary.

guarantee of delivery through our-
90 minutes everytime S,
gmMc

Located within 5 miles of

.ands End did present us with
pply problems - until Studio Spares
howed everyone the real meaning

a 24 hour service. ol Movis
~ Sentinel Records Cornwall

We simply need a supply service to
match our ever changing requirements.
Fast and friendly everytime -

Studio Spares is the answer

(onls B

Terminal Studio London

16 Stucley Place, Camden Town,London,NW1 6NS.England. Telephone: 01-485 4908 Orders : 01-482 1692 (6 lines)
15
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e
srereo FEEDFORWARD U ey ineered to meet th
has been been S hallenge of the digital

PCM inputs are very critical on overload, so that a Voice-Overs canbe effectively controlled by the
transient limiter, that more than matches the dynamic 601's unique sensitivity and range controls which constantly

performance or the 16-bit system, will allow modulation senses the main audio path and only ducks that signal
of that system without fear of overload. The 601

Superdynamic Limiter will meet this requirement.

if it exceeds the pre-set threshold when voice-over occurs
and thus will guarantee a constant voice-music ratio.

Broadcasters need to be sure that they can obtain the Allin all.the 601 Superdynamic Limiter and the
maximum possible modulation level of the transmitter but D60 Feedforward Limiter Delay Line meet all the
with the guarantee of no overshoot. requirements of critical transient control.

The D60 Feedforward Limiter Delay Line used with Be ready for tomorrow’s challenges by making the
the 601 Superdynamic Limiter fulfills this requirement. right equipment decisions today. Contact Audio+Design
for all the details.

Alld.iﬂ"i‘“ S. Audio + Design Calrec Ltd Audio + Design Calrec, Inc.
A T B PO Box 182

PO Box 786
Reading RG2 1BA Bremerton, WA 98310, USA

: . o . Tel: (0734) 861088 Tel: (206) 275 5009
The Hit Sound in Audio Science RS ysci--4-Sm Telex: 152426 ADR USA

ASON A for Complete Cassette Production

The new semi-automatic WINDER 2005
compliments the ASONA line of loop-
bin/slave duplication systems.

Approximately 950 C-60 cassettes can
be produced per shift with one winder.

The winding and splicing phases are
fully automated, enabling two winders
to be operated by one person, or five
machines by two persons.

ASONA
Length preselection is provided for Winder 2003
blank tape, automatic cue-tone detec-

tion for recorded tape. The WINDER 2005
Robust construction, with a minimum IS designed for
of moving parts. universal installa-

tion. Completely self—contamed may be plugged |n
wh de € .

We can tailor a cassette production system to your needs.
Write or call for a proposal.

ASONA is manufactured in West Germany by AUVIS ASONA GmbH & Co. KG, BahnhofstraBe 60, D-7634 Kippenheim

Tel.: (0)7825-1068, Telex: 754325 auvis d

16  Studio Sound, November 1985
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Why do Jensen Transformers have
Clearer Midrange and Top End?

The high frequency rolloff of a Jensen
Transformer is optimized, by computer
analysis, to fit the Besse/ Low Pass Filter =<~ OTHER
response. This means minimum overshoot
and ringing and flat group delay for best time

: =~ JE.11P-1
alignment of all spectral components of the
musical waveform.
In other words, the harmonics arrive -
at the same time as the fundamental
frequency.

The result is a clear midrange and top
end without the harsh, edgy sound which
has been one of the most objectionable l
sonic complaints about transformers. :

There’s no “midrange smear.” ' R L4
Only Jensen has this benefit of hi-tech
. i OTHERY
computer optimization.

GROUP DELAY

Visitors by appointment only. Closed Fridays.
10735 BURBANK BOULEVARD * NORTH HOLLYWOOD, CA 91601 - (213) 876-0059

jensen transformers

INCORPORATED

QUADRANT
FADERS

Penny + Giles’ new, low cost, quadrant
fader is designed to give you high
performance with virtually infinite
resolution, a smooth and adjustable
operating feel, a sealed mechanism,
end of travel switches, single or paired
mounting, and a long working life. Use
the coupon for more information and
prices.

Pernny+Gies

Penny & Giles

Potentiometers Ltd

Somerford Division Somerford Road
Christchurch Dorset BH23 3RS United Kingdom
Tel: Highcliffe (04252) 78821 Telex: 41266

17
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The Time Code circuit of the
NAGRA T—Audio TC allows it to:

— record and reproduce SMPTE/EBU time
code on a 0.35mm center track

— simultaneously read a played back ( .

and an incomming time code signal

— generate 24, 25, 29.97 and 30 fps
time code as well as 29.97 fps

drop frame with a stability

of £ 1 ppm

— chase and lock to an incomming
tirme code at 0.25 to 60 times

normal speed

— synchronise to an external time code
with variable offset as fine as one bit

Porri—

&

=
% o
- EOITinG g7 o i

" the audio quality,

p?&! e ._r-
J X

— resolve tapes with either Nagrasync or
Neopilot sync

— interface with control

systems through

its RS 232C

or RS 422 ports

INAGRA [ (1. -T2
KUDELSKI S.A.

of course & ; ' Switzerland
- phone (021) 91.21.21

F. Nagra—France (1) 271.53.30 Paris

|. Nagra Italia srl (06) 591.09.32 Roma

¥ : ) F.R.G. Nagra Kudelski gmbh {089} 65.66.33 Miinchen

i U.K. Hayden Laboratories Itd {753) 888.447 Chalfont St Peter
U.S.A. Nagra Magnetic Recorders Inc. (212) 840.09.99 New York
(213) 469.63.91 Hollywood

versatility, and
dependability, are what
you have come to expect
from NAGRA

. just this side of perfect.

18

For the transfer of music,
speech,computer
software and
audio visual
formats.

The dll British Graff series1
has no peers among High Speed
Cassette Duplicators.

@ Fast precise cassette copying- both sides
simultaneously-at 16 times normal speed

@ Highest quality recordings in stereo or mono
@ Advanced technology built into proven design
@ Modular system to meet specific requirements
@ Excellent sales and after sales service

GRAFF the sophisticated aristocrat of sound copying

Graff Electronic Machines Limited, Collingham, Newark, Notts. NG23 7NR  Telephone 0636 893036 Telex 377119

Studio Sound, November 1985
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l More effects from HHB.

Introducing the amazing Yamaha REV 7 digital reverb + effects processor.

At last, a professional quality,
programmable digital reverb,
- with the sounds and features you
- want, at a price so low you won't
believe 1l

Here are a few of the REV 7's

I True or simulated stereo
30 factory presets and up to 60 user store
[JHall,Plate & Room reverb programs
Reverb available with gating, reverse. flanging
JEarly reflection programs
[JL/R delay and stereo echo
Stereo phasing and flanging
MIDI interface
[JRemote contro
16 bit @ 31.25 kHz sampling giving 20-12kHz response
3 band parametric EQ

For the more demanding user, don'l forget Yamaha's
original REV 1 digital reverb with 1its full function remote At £1040 the REV 7 must be the year's best buy, send
control at £6595 now for colour brochure

J : : T ' — 4 a1l with frequency keying all in a lu package £615.

o For that authentic 60's sound, DRAWMER's 1960 valve
compressot/pre-amp Is a must. "Soft kree" compression
microphone inputs, side chain operation etc £750. (Don't forget
gl € the DL221 @ £325 and DS201 @ £275)

The AMS RMX16 shown here is the state-of-the-art in pro
] 1 grammable reverb. We also try to keep the DMX
i 15-80 DDL/pitch transposer, but demand is high so order now.
4 RMX16 £4680. DMX15-80 EPOA

The YAMAHA D1500 1s a low-cost, high-value programm-
e s s iadrened - able DDL with MIDI interface; it gives up to 1 sec delay,
with 16 user memories. Our price is so low that we don't dare
4 printit! £POA

_________________ R . here) £525. DN360 £980. DN6Q (analyser) £1650. DN780
reverb £3580

4 TC ELECTRONICS TC2240/1140 are stereo/mono 4 band
fully parametric equalisers offering 20dB of cut and boost.
We think they are the best value and best sounding outboard
EQ's around TC2240 £330.TC1140 £195.

We also keep toys from Lexicon, Urel, Electrospace, dbx,
Eventide and many more. Our demo room is ready for you to

try before you buy;or take advantage of our mail order service I I
for best prices and free delvery. rr rr

Access, Barclaycard/Visa, American Express. Finance
arranged (All prices exclude VAT and are correct at time of HHB HIRE & SALES UNIT £ NEW CRESCENT WORKS, NICOLL ROAD, LONDON NW10 9AX.
golng to press.) PHONE LEX

In addition to the REV 7, here are some more gadgets from HHB’s effects collection:

PR : g_-:] The newest from the BEL stable, the BD320 gives all the
1] functions of the popular BD80, but with up to 32 (yes 32)
. 3 ® ‘-9 Q-Q L g %;— seconds of delay BD80 £695 (2 secs) + £200 per extra 2 secs
eded® T T . o 4 BD320 £1200 (8 secs) + £500 per extra 8 secs
a_.gpa o O oG o Oel
/ The BSS DPR402 is an all in one dynamics processor, pro-

v1dmg ~ompression, peak limiting, de-essing and expansion,

o o Bk KLARKTEKNIK's range of equalisers should need no intro-

® Q duction: they are simply the industry standard for graphics.
Y e We also stock other Klark-Teknik products, such as their
HI - -!“’  excellent digital reverb and the DN60 analyser. DN332 (shown

www americanradiohistorvy com
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Stellavox SP 8
Recorder

ightweightportable with
heavyweight features.

s EBU/SMPTE Time-code generator version available.

# Universal option includes mono neo-pilol compatible, mono synchrotone and
stereo synchrotone.

% Optional ptug-in 50/60 Hz synchronizer
#* Very tow power consumption (90-110 mA)
% 6 Simuitaneous inputs: 2x mike; 2 x variable line: 2x tixed line

—— StudioSound

% Passive big reel adaptor allows up to 12" spools to be used. including NAB

swrzeawano @ 2068 Hauterive-Ne,
Switzerland.Tel: 038 3342 33.
Telex:35 380.

UK Distributors: FUTURE FILM DEVELOPMENTS, 114 Wardour Street. London W1V 3LP England.
Tel:01-434 3344 & 01-4371892.Telex: 21624 ALOFFD G.Cables: Allotrope-London W1

AVIM

Film Recorder

The Avim StudioSound 1s a lLightweight portable reproducer or
recorder/reproducer which 1s ideal as a transfer machine or for
interlocking to projectors etc. With prices from £3,000 the system
features:

® |6mm

® Electronic interlock drive system
® Single/two track EBU standard
® Automatic Pilottone transfer
® 24/25 fp.s.

® Variable speed

® Forward and reverse

® Film advance/retard system

® Stacked or rack mounted

® [ightweight, transportable
® 2,000 ft film capacity

® Synchronisation of 5 machines
via 1 control unit

For further information, please contact:

VIDEO CINE SOUND
238 Sandycombe Road, Kew,
Richmond, Surrey TW9 2EQ
Tel: 01-948 3615
Telex: 24224 (Ref. 292)

() O », (]
' () » Q) D —
SAND . -y A O R RED
ON AND DIO \ — =
DELA AS DROPPED d P
£ \\\\\\\\\\\\ — :
Z 2 ) e
\/ o
SO ¢ /2 i
Tty —— e A
/ = Pl TR
A% / N
‘l‘ g X
AN\ @t ) ——
AT HOME, RILTON'S DUTY |~ T=orr i e
ENGINEER TURNS OFF
THE VIDEO AND Picks  f(|| | THE URGENT CALL IS
L INSTANTLY REROUTED..,

UPTHE PHONE..

X / / >
77
/f’fﬂ < !
e m 7 &
‘HILTON .
SOUND CAN
IHELPYOU.." | KD ATER A
PO RED UP IN PO
m ) o OR R » R A

20  Studio Sound. November 1985

When you have a gear breakdown you can lose your temper,
your clients and your reputation. Hilton Sound can save all these
with just a ‘phone call.

Anytime, anywhere — we'll be with you immediately, giving
you expert service, advice, or the right replacement. There's nobody
else who gives you the best in pro-audio gear.

The last thing you need is down time, so the first people you
call should be us.

AT HILTON SOUND WE'RE ONE CALL AWAY
NIGHT ORDAY!

W 01-708 0483 (m\n!{sind/ﬁ’

—

www americanradiohistorvy com
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ITITILALL

i | LY

CLUE is a unique computer-based
logging, autolocation and editing system,
designed for use withVCR’s,especially

those employed indigital audio mastering.

It provides superior counter/timer
displays, stores extensive information
concerning each take in a session-title,
start location,length etc —and provides
intelligent autolocation based on this
logged data.

CLUE also allows frame -accurate
editing of digital material encoded
using sSony's low-cost digital processors
PCM-Fl and PCM T0IES, as well as the
PCM 1610/1630.

Options available include a printer
interface that allows the creation of a

e
L

L. Recoraspiey

2. Playriog Extsting Recording
3. Playsgaie

0. Viaw Take Dataiis

3. Printou

€. %eu Sexston Tirie

?. €nd (Return ¢ Outer Renu)

$aloce

°Ption ing prags CRETURNY ¢

hard-copy record of the logged data,and
a time-code reader for more accurate
location; this will read both SMPTE and
EBU code.

CLUE will operate with either Sony
Betamax recorders or V series U-matics
or a combination of both.

CLUE will also handle both PAL and
NTSC video formats.

Space available here is too short to
do justice to CLUE's amazing facilities,
so send now for our full-colour brochure
that tells the full story.

el

HHB HIRE & SALES, UNIT F NEW CRESCENT WORKS, NICOLL ROAD, LONDON NW10 9AX TELEPHONE: 01-961 3295 TELEX: 923393,

www americanradiohistorvy com
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MS-MULTIMIX

TOTALLY MODULAR

— True modularity to really meet your requirements,
in theater and multipurpose hall installations.

— A tfamily of some 20 different input, grouping,
fader, metering and output modules.

— Special modules for control room and
headphone monitoring, test signals, talkback,
remote control etc.

— Heavy duty steel chassis.

— Transformer balanced inputs and outputs.

— Wide range meters, 6008 display.

MCA; MICROCOMPUTER CONTROLLED
AUDIO SYSTEM

— Stores up to 600 cues (scenes) on floppy disk

— Controls up to four tape recorders.

— Assignable digital fader and meter to set and
control output levels.

— Eight output groups.

— System operation by single cue entry push
button.

— Pocket terminal for remote control and cueing.

— Optional speaker switching matrix.

AUDIENCE

hti

EILING]

¥

MCA

REMOTE

L. MULTIMIX

MS-AUDIOTRON

Laitilantie 10 00420 HELSINKI 42
FINLAND ® 90-5664644
Telex: 125778 msa sf

A SIGHT
FOR SORE EARS.

LA b
=g I..@ QEE}L%VJ

If ears could talk, they'd scream for SONEX.

The only patented acoustic foam with a
specially sculptured anechoic design can
replace traditional studio materials for a
fraction of the cost. SONEX absorbs sound,
controls reverb, eliminates stray reflections, and kills standing waves.
What's left is true sound. Your ears know. Listen to them. Simple to
apply and economical to buy, SONEX blends with almost any decor
and looks clean, sharp, professional. Call or write us for all the tacts

B Alpha Audio.

2049 West Broad Street
Richmond, Virginia 23220 USA  (804) 358-3852
Telex 469037 (ALPHAAUD CI)
Acoustic Products for the Audio Industry

SONEX is manufactured by
lllbruck and distributed
exclusively to the pro sound

industry by Alpha Audio.

Timing is our speciality, so it won't take a second
to tell you about our brand new CM250 synchroniser.

Its compact control unit has an 80 character LCD
display to give a generous amount of information
with ‘menu’ based key instructions to guide
you through its many functions. It's available
now for all current video recorders and a wide
range of audio tape machines

Applied =a

Microsystems

Bagshot Road, Chobham, Woking, Surrey GU24 8BZ. & (09905) 6267.

AUSTRALIA; Kiarion Enterpnises. (03) 613541. CANADA; Gerr Electro Acoustics
(416) 868-0528, DENMARK; AB Muisc, (06) 198733. FRANCE; Studio 38. (3) 968
6612. GERMANY; S C.S., (7159) 7222. HOLLAND; P A.C.. (040) 424455, ITLAY; |
Startek, (051) 321063. NORWAY; Audiotron, (02) 352096 NEW ZEALAND; Maser |
Communications, (444) 3583. SOUTH AFRICA; Eltron. (011) 293066. SWEDEN;
TonKraft, (031) 134950. SWITZERLAND; EMM Studio, 1061) 728972 U.K.; Don
Larking Audio Sales, (0582) 450066
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PRECISELY.

Precise answers from
Tod's reference monitors.

How closely do Toa's reference monitors fulfil
standardsset by today’s professional engineers?

Precisely.
How well does the range match the demands of

I commercial broadcast and studio control?
Precisely.

How suited are Toa’s monitors for serious amateur use?
Precisely.

How well doToa’'s monitors combine excellent frequency
¥ response, lowdistortion, smooth crossover and wide

7 directivity?

* Precisely.

= Toa'srange of reference monitors includes the 3-Way 312-ME, the
3-Way 280-ME and the 2-Way 265-ME.

Toa reference monitors. Precision units for precise audio reference

TOA :
Toa Electronics Limited, 5

Tallon Road

Hutton Industrial Estate
Hutton, Brentwood, Essex
Tel: 0277 233882

When youre in the studio
you want the best.

® Innovative products using the latest technologies
® Sophisticated, versatile equipment to create originality

At Electrospace Developments Limited, we Like the Spanner, the industry’s first digital
have an international reputation amongst panning system which gives infinitesimal adjustment
engineers for meeting all these criteria—and more.  and variation for both mono and stereo inputs.

And, you won't need a small army of And like the next generation of technological

technicians to get the best from our products. engineering which we are today developing into
Products like our new Gate and Strate Gate, tomorrow’s products.

unique Audio Gates which have alevel of precision Contact our UK distributor, Britannia Row

and control that needs to be seen—and heard—to  Limited, for full technical information on

be believed. 01-226 3377.

Flortracrnes

——————— — — — —
—— e e e = —

ELECTROSPACE DEVELOPMENTS LIMITED = THE SOUND OF QUALITY
Electrospace Developments Limited, 39/41 Newnham Street, Ely, Cambridgeshire, England. Tel: 0353 61251/2

Authorised dealers: Turnkey — London, Tel: 01-202 4366/01-637 1701 Don Larking Audio Sales—Luton, Tel: 0582 450066/0782 24257
Carlsbro Sound Centre —Nottingham, Tel: 0602 581888

23
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SERIES

SERIES
BS

SERIES
80B

Quality that speaks for itself!

Trident Audio Developments Ltd.
Shepperton Studio Centre Shepperton Middx. TW17 0QD,U.K.
Tel: Chertsey (09328) 60241.Telex: 88139282 TRIMIX G
Trident U.S.A. Inc. 280 Mill Street, Ext, Lancaster, Mass 01523 U.S.A.
TRIDENT Tel:617-365-2130/617-368- 0508 Telex: 951546 294105 TRIDENT

Studio Sound, November 1985

www americanradiohistorvy com
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Capture the whole sound
with the NFA-1 Audio Analyzer

Audio measurements can now be
carried out accurately, simply and
fast using only one instrument,
the NFA-1.

Without any accessories, you can
use the NFA-1to measure:

* Level, level difference and
attenuation, selective and wide-
band

* Frequency, frequency shiftand
phase difference

* Nonlinear distortion (difference
tones)

* Noise levels, weighted/un-
weighted

* Wow and flutter as per DIN,
IEC, NAB and JIS

* Run-up times, FIM, rumble as
per DIN and NAB.

Simple operation

* Direct entry via keypad, dialog
mode

* Twenty complete setups can
be stored

* Control via IEC/IEEE bus

* Paired inputs and outputs for
two channel test items

Seleetive Livel (Ingierdual chamat)
Harsonic distortion (single channcl
WIdeband Tewtl C5imdiedualls frequentyy ohast
Herse Level Csingle chamnel)
SeM (indepesdent of receiver)
Transaission paraueters (recor. tamd W serder)
Seasd recording ewwitsent

£ Sequenciny stored set-up's

[ B Serun

deletes Last charatter entersd

* Special end-to-end measure-
ments without sync. connection
e.g. for tape recorders

* Graphic or alphanumeric dis-
play

The NFA-1is the rational way to
ensure audio quality. Request
more information right away.

Eathag():

261 -
e 1

08 @:a8e -k

080

St Lz 008 (RIR

r——-
1

y— >
I would like

[ the NFA-1 colour prospectus
1 info on AF measuring technigues
adiscussion with a sales engineer

Name
Firm
Address

Tel. No.

Wandel & Goltermann
P.O.Box 45 - Abt. VW

D-7412 Eningen u.A.

Fed. Rep. of Germany

Tel. +(49) 7121-89 11

Telex 729833 wugd
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AUDIO - VIDEO - DATA

A superb range of innovative loading
and duplicating technology

- Worldwide -

the leaders

Tape Automation Ltd, Unit 2, River Way, Harlow, Essex CM20 2DN.
Telephone (0279) 442946, Telex 265871 MONREF G quoting Ref: 84: AULOO1.

EUROPE ' USA ' JAPAN * UK * INDIA

EW POWER
BATTERSEA

e

All power needs a PLUG. Ampex Professional Tape, Editing Sundries,
And this is it! Accessories, Spools, Boxes, Video Products,

Floppy Disks
PMD, Britain’s No. 1 Magnetic Media distributors are

London Sales Office
gl:ﬁa::d to announce the opening of their new London Sales Battersea Wharf

Queenstown Road
Write or ‘phone today for our CURRENT price list. You could London SW8
be in for a SHOCK when you see how competitive we are. Tel: 01-627 3760

The jokes get worse—the service gets better. Head Office |
Tel: (0789) 68579
Telex: 317148 Datas G (prefix messages PMD)

» y, /
,ﬂ NUMBER ONE IN MAGNETIC MEDIA

PANGBOURNE MUSICAL DISTRIBUTORS LTD

26 Studio Sound, November 1985
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FOUR MORE MICROPHONES

Maker of world-acclaimed CU-41
double-condenser microphone releases
new products to international market.

Sanken Microphone Co., maker of the CU-4 1 two-way
condenser microphone, famed among sound engineers
throughout the world for the transparency of its record-
ing qualities (which make it perfect for compact disk
recording), Is pleased to announce the release of four
more of its high quality microphones 1o the international
market. The microphones are

CMS-6 MS Stereo Microphone A small, lightweight
hand-held microphone for high quality outdoor radio,
TV and movie recording. Comes with portable battery
power supply and switchable matrix box. Freq. response
50Hz to 18kHz, dynamic range 108dB, self noise tess
than 19dB.

CMS-2 MS Stereo Microphone For quality music, radio
and TV studio recording. Small and lightweight, it has
been widely used in Japan for more than eight years
Freq. response 20Hz to 18kHz, dynamic range 129dB
self noise less than 16dB

CU-31 Axis Uni-Directional Condenser Microphone
and CU-32 Right Angle Uni-Directional Microphone
For music, radio, TV and movie studio recording
Renowned for their high performance and remarkable
reliability. Freq response 20Hz to 18kHz, dynamic range
129dB. self noise less than 19dB

For more information on these new microphones
as well as on the famous CU-41, contact your nearest
Sanken dealer, as listed below

Al ynle rnat 2) 406-4700 @ Belgit
33 ) e De ar Studie- & Lydteknik APS(01)71-3344 e England ke
4366 @ France 3M France (03) 031-6423 ® Netherlands STAGE Theater
Stud hniek [034( 5780 @ Norway Siv ing E m A/B 14 [}
South Atrica Eltron (PTY) Ltd (011) 29-3066 @ S & Ton Elektronik

80-3620 @ Switzerland Tecnad SA (201] 3

Sanken

Japan’s most original microphone maker

ole export agent Pa mmunications, Inc

5-72-6 Asakusa, Tato-ku, Tokyo 111, Japan

Telex J27803 Hi Tech/ Telephone 03-871-137
Teletax 03-871-0169/Cable Address PANCOMMJPN

QUDIOFILE

MUCH MORE THAN
DIGITAL AUDIO
RECORD/ PLAYBACK

¢ ADVANCED MUSIC SYSTEMSe

Wallstreams Lane, Worsthorne Village, Burnley, Lancs,
BB10 3PP. England.

Tel: (0282) 57011  Telex 63108 AMS-G.
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LOCKWOOD

the CLASSIC MONITORS

MAJOR
UNIVERSAL
ACADEMY
DIRECTOR
MINIATURE

the CUSTOM MONITORS

to your requirements

the MONITOR EXTRAS
Mounting Saddles : Plinths : Castors
Power Amplifiers : Custom Finishes etc.

LOCKWOOD

67-71 LOWLANDS ROAD
HARROW HA1 3AW, UK
01-422 3704 01-866 0671

WITH OVER 44 YEARS' EXPERIENCE IN THE DESIGN AND MANUFACTURE OF
SEVERAL HUNDRED THOUSAND TRANSFORMERS WE CAN SUPPLY

AUDIO FREQUENCY TRANSFORMERS OF
EVERY TYPE

YOU NAME IT! WE MAKE IT!
OUR RANGE INCLUDES

Microphone transformers (all types), Microphone Splitter/combiner trans-
formers. Input and Output transformers, Direct Injection transformers for
Guitars, Multi-Secondary output transformers, Bridging transformers, Line
transformers, Line transformers to British Telecom Standard Isolating
Test Specifications. Tapped impedance matching transformers,
Gramophone pickup transformers, Audio Mixing Desk transformers (all
types), Miniature transformers, Microminiature transformers for PCB
mounting, Experimental transformers, Ultra low frequency transformers,
Ultra linear and other transformers for Valve Amplifiers up to 500 watts.
Inductive Loop transformers, Smoothing Chokes, Filter inductors,
Amplifier to 100 volt line transformers (from a few watts up to 1000
watts), 100 volt line transformers to speakers, Speaker matching
transformers (all powers}, Column Loudspeaker transformers up to 300
watts or more.

We can design for RECORDING QUALITY, STUDIO QUALITY, HI-fi
QUALITY OR P.A. QUALITY. OUR PRICES ARE HIGHLY COMPETITIVE AND
WE SUPPLY LARGE OR SMALL QUANTITIES AND EVEN SINGLE TRANS-

FORMERS. Many standard types are in stock and normat dispatch times are
short and sensible.

QUR CLIENTS COVER A LARGE NUMBER OF BROADCASTING AUTHOR-
ITIES, MIXING DESK MANUFACTURERS, RECORDING STUDIOS, HI-Fi
ENTHUSIASTS, BAND GROUPS AND PUBLIC ADDRESS FIRMS. Export is a
speciality and we have overseas clients in the COMMONWEALTH, E.E.C.,
U.S.A., MIDDLE EAST. etc.

Send for our questionnaire which, when completed enables us to post quo-
tation by return.

SOWTER TRANSFORMERS

Manufacturers and Designers
E. A. SOWTER LTD. (Established 1941), Reg. No. England 303990

The Boat Yard, Cullingham Road, Ipswich IP1 2EG,
Suffolk. P.O. Box 36, Ipswich IP1 2EL, England.

Phone: 0473 52794 & 0473 219390. Telex: 987703G

FOR SALE £
3M M79 16-track tape recorder, mint cond. 6,250.00
3M M56 16-track 4,000.00
Studer A67 stereo, console 1,800.00
Studer ABOVU stereo 3,200.00
Studer AB00 Autolocate and remote 19,500.00
Studer A80 16-track 8,500.00
Studer A80 8-track 5,000.00
Studer B67 stereo, console VU 2,500.00
Studer C37 stereo, valve 650.00
Lyrec TR532, 24-track, 32 memory autolocater 12,500.00
Lyrec TR532, 24-track, autolocate 9,500.00
Lyrec TR55 sterec console 14 inch reels 2,500.00
M.C.I. JH24 24-track autolocate MklIl 12,500.00
M.C.I. JH110 stereo on console 2,500.00
M.C.I. JH110 stereo on console 2,000.00
Ferrograph studio 8 stereo on console 500.00
Ampex ATR700 stereo 700.00
Proline 2000 stereo on console 1,200.00
Q Lock 310 with 2 ATR interfaces 5,000.00
Dolby M24H noise reduction unit 7,500.00
Dolby M16H noise reduction unit 5,500.00
Dolby A360 noise reduction unit each 375.00
Neve Kelso 10-2 portable mixer, flight case 4,000.00

TRAD )

Studio Sound, November 1985

TR

The above prices do not include V.A.T

ELECTRONICS SALES LTD

149b. St. Albans Road, Watford, Herts, WD2 5BB, England
Tel: Watford (0923) 47988/9

FOR SALE

£

Trident series 80, 32-24 14,000.00
Trident series 808, 32-24, 3 months old 19,500.00
Quad eight, 32-16-24 7,000.00
AKG BX20 XL 1,200.00
Master Room XL305 Stereo Reverb 900.00
EMT 140TS plate 2,200.00
Various Scamp modules P.O.A.
J.B.L. 4315 loudspeakers 750.00
Audio and Design F500RS processor 500.00
J.B.L. 4350 speakers with BGW amps and

crossovers 2,400.00
Quad 405/2 amps, new 215.00
Quad 303 amps, new 140.00
Electrospace Time Matrix digital delay, new 1,400.00
H.H. Mos Fet V800 amp 500.00
AMS 1580S digital delay, pitch change and deglitch,

90 days old 5,500.00
Amber test set 995.00
Turner B302 amp, as new 260.00
Crown DC300A amp 450.00
Fairchild 600 conex 350.00
Various second-hand microphones P.O.A.
Drawmer Dual gate 200.00

Telex: 262741
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The new affordable SRV-2000 Digital Reverb
from &2Roland

Another major breakthrough in digital technology
from Roland: the Midi reverb! This professional.
studio-quality effect is the perfect companion tc
today’s Midi-controlled keyboards for creative
sound processing

The 32 Midi programmable memories can store all
reverb time. pre-delay. room size. high-frequency
damping. gate time and output level controls whilst
providing instant access to pre-programmed
sounds for keyboard patches or Midi sequencing of
effects (a form of digital effects patch mixing)
Precise programming of data such as

the two-band parametric equaliser

and low frequency shelving can be set for each
memory location while confirming the values on
the digital displays. This enables accurate tailoring
of the SRV-2000 to your exact requirements

For 19" rack-mounted use. remote switching
sockets are provided for bypass. programme shift
etemity on/off and add-on

Stereo outputs and 6 digital numeric readouts
further enhance the SRV-2000's facilities

Features:
0.1-9.9 & 10-99 secs reverb time
0-100 ms. Pre-delay
32 Midi memories
2 band parametric equaliser
Low shelving equaliser
High Frequency damping
Variable room size
10-400 ms. Gate time
Programmable output level
6 digital numeric displays
Midi In & Thru
16-bit linear A/D/A

Please call in soon
for a working demonstration
of the SRV-2000 in our fully
operational 16 track demo studio (1st floor).

The London Rock Shop

Full technical specifications may be obtained from: 26 Chalk Farm Road, London NW1 8AG

As UK distributors for Nady radio systems and
Countryman microphones, we have brought
together two products which between them can
produce the high dynamic range and audio quality
essential for live performance.

Hardware House (Sound) Limited

Tel: 01-267 7851/5381/1771

To find out more about these and our full range of
technical and engineering services and equipment
rental, phone us on:

01-9866111

West Works, Chalgrove Road, Morning Lane, London E9 6PB

UK distributors for Nady radio systems and Countryman microphones.
Dealers for AMEK/TAC (live performance), Amcron, Court, JBL.
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® Symetrix have completed
their new manufacturing
facility in Seattle and are now
based at 4211 24th Ave West,
Seattle, WA 98199 USA. Tel:
(206) 282 2555.

® Musiflex have moved from
their Fulham premises and are
now at 8 Park Mansions,
Elsynge Road, London SW18
UK. Tel: 01-870 9254.

® Crow of Reading have
announced that the second
phase of their reorganisation
is now complete and as a
result the company are now

DIARY

based at Hudsons House, 264
Bath Road, Slough, Berks SL1
4EF, UK. Tel: 0753 31181.

® Soundcraft’s Sales and
marketing departments have
moved to offices adjoining the
new factory which will leave
only customer services and
R&D at the Great Sutton
Street premises. The new
address is Soundcraft
Electronics Ltd, Unit 2,
Boreham Wood Industrial
Park, Rowley Lane, Boreham
Wood, Herts, UK. Tel: 01-207
5050.

Address changes, literature received, events

MBI/Munro join forces

MBI Broadcast Systems and
Munro Associates have joined
forces to provide a
comprehensive service for
studio operators. With Munro
Associates providing acoustic
design, measurement and
architectural services and
MBI'’s specialist know-how in
the field of broadcast design,
installation and commissioning
of studio technical systems,

the new venture claims to
offer facilites hitherto
unavailable from a single
source. Further details from
either: MBI Broadcast Systems
Ltd, 69 Ship Street, Brighton,
Sussex BN1 1AE, UK Tel:
0273 24928 or Munro
Associates, Warehouse D,
Metropolitan Wharf, Wapping
Wall, London E1 9SS. Tel:
01-480 7121.

October 12

AES, New York papers.
October 13 to 16

AES, New York convention.
November 5 and 6

ASSCE Northern Exhibition,
Barton Grange Conference
Centre, Nr Preston, Lancs.

Forthcoming events

1986 March 4 to 7

80th AES Convention,
Congress Centre, Montreux.
March 10 to 14

Fiarex Electronics Trade Fair,
RAI, Amsterdam.

November 12 (papers) 13 to
16

AES, Los Angeles.

We try harder

Unfortunately we
misinterpreted a Soundcraft
press release in the September
issue (first item Contracts,
Diary). The Indonesian
Soundcraft dealer was referred
to as Mr Utama. With
hindsight we understand that
Utama means ‘Co Ltd’ in
Indonesian and the

gentleman’s proper name is
Santoso Tandi, our apologies
to you.

Unfortunately the wrong UK
distributor for Marshall
Electronic was listed in the
October issue. It should be
Britannia Row, 35 Britannia
Row, London N1 8QH. Tel:
01-226 3377.

People

® Roy C Blankenship has
been appointed national sales
manager at Symetrix. He was
formerly with Michael Chafee
Enterprises in Florida.

® Producer, R A Morten,
president of Canadian-based
Paje Productions has taken
over as general manager of
Florida Recording Studios.

The Performing Rights Society
Yearbook 1985/86 is now
available. The yearbook
includes a review of 1984, a
Copyright Review section and
an expanded reference section
containing information about
the PRS’s licensing and
royalty distribution
procedures. Copies are
available on request from the
Public Relations Dept,
Performing Rights Society,
29/33 Berners Street, London
W1P 4AA, UK. Tel: 01-580
5544 ... A 12-page catalogue of
cable, connectors and ready-
made leads has been produced
by Musicable. Copies are
available from Musicable, 392
Farnham Road, Slough, Berks
SL2 1JD, UK. Tel: 0753
821812. . .Gresham Wood
Industries, the Essex based
manufacturers of equipment
consoles and cabinets designed
to enhance and protect
equipment have produced a
new colour brochure describing
their products and services.

Literature received

Copies available from:
Grenville Jeary, Gresham
Wood Industries Ltd, Bentfield
End, Stansted, Essex CM24
8HS, UK. Tel: 0279

813132. . .Nimbus Records
have produced a full-colour
Catalogue and Compact Disc
Review 1985. The 26-page
booklet includes a full listing
of all Nimbus releases along
with features on location
recording, CD manufacture
and classical music. The
catalogue is available from:
Nimbus Records Ltd,
Wyastone Leys, Monmouth
NP5 3SR, UK. Tel: 0600
890682. .. Studios with
computer systems may find
the Inmac catalogue of
interest. The latest 104-page
catalogue features a wide
range of computer-orientated
accessories, peripherals,
connectors and disks. Free
copies from: Inmac (UK) Ltd,
16 Silver Road, London W12
7SG, UK. Tel: 01-740 9540.

End of an era

After 29 years, production of
the Quad ESL, the world’s
first commercial full range
electrostatic loudspeaker has
ceased. First demonstrated to
a specially invited audience in
London in 1956 and taking the
London Audio Fair by storm
the following year some 54,000
ESLs were manufactured in
the ensuing years.

The Quad ESL, or ‘Walker’s
Little Wonder’, as it was
nicknamed in the US, had
enormous influence on the

audio industry. Virtually every
loudspeaker manufacturer had
one in the laboratory as a
reference standard, every
recording company with
pretensions to recorded fidelity
used them as quality monitors,
and virtually every reviewer
has owned a pair at some
time. Quad will manufacture
parts for 15 years after a
model has ceased production:
service will be available for
the Quad ESL until the year
2000.

Return of API

Earlier this year (June) the
entire API audio product line
was purchased by Wolff
Associates and it has now
been announced that the new
company called API Audio
Products Inc will continue to
sell and develop the API
range. Within the product
range are modular equalisers
including the famous 550A

(EQ), a mic preamp card, a
line amp summing card, 8-way
distribution amplifier and two
new products—a motorised
moving fader and a dual
4-band rack-mounted 550A
equaliser. Further details from
API Audio Products Inc, 7953
Twist Lane, Springfield, VA
22153, USA. Tel: (703)
455-8188.

Correction

Sean Davies has asked us to
clarify a number of points in
the August Interior Motives
feature: The acoustic redesign
of Studios 1 and 2 at Sarm
West was undertaken by SW
Davies Ltd. Subsequently the
isolation rooms in Studio 1
were installed by Eddie Veal,

who also designed Studio 3
and undertook additional work
in No 1 Control Room. Sarm
East Studio, excluding the
control room was rebuilt by
SW Davies in November 1982
and remains unaltered except
for the cosmetic finishes
described in the article.
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OW-COSt digital audio
comes of age.

The Sony PCM series has now been available
for several years. In this time recording and broad-
cast organisations, government, educational
and industrial establishments,as well as individual
users have all acknowledged the unique value
of these units, and made them a new standard.
It is the superlative quality of Sony PCM digital,
coupled with extremely low cost that has brought
about this professional acceptance of the range.
This is borne out by the number of new ancilliary
products from other manufacturers, that have
further increased the flexibility and versatility of
the range. Examples of these products are the
‘CLUE' logging and ediing system from HHE, as
well as various interfaces which allow digital com-
munication with the PCM 1610.

Sony has acknowledged that this acceptance
by professional users necessitates a change of

policy towards these products. Accordingly they
have upgraded them from the domestic cata-
logue, and,realising the need for professional
support and all that that entalls, have appointed
HHB as specialist dealers to represent them in
the pro-audio market.

We are proud to announce this appolintment,
and happy to assure our customers of continued
availability of the PCM range. The re-instatement
of the PCM production line has been very largely
due to pressure from end-users, who are after &ll
the motivating force in he audio world. So if you
are involved with audio recording and are still
unfamiliar with Sony digital, then you owe 1t to yoar-
self to call HHB - the No. 1 name in Digital Audio.

SONY - HHb

HHB HIRE & SALES, UNIT E NEW CRESCENT WORKS, NICOLL ROAD, LONDON NW10 9AX. TELEPHONE: 01-961 3295. TELEX: 9252393,

a

1
|

Al

PULSE CODE MODULATION

THE SONY PCMF1 AND PCMT01ES DIGITAL AUDIO PROCESSORS.
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In brief, contracts

appeal

A decision announced by the
US Court of Appeals for the
Federal Circuit has affirmed
the Judgement of the US
District Court for North
California issued on July 13,
1984 which found that a key
patent owned by King was
valid and had been directly
infringed by Otari.

The original law suit which
was filed in September 1980
concerned patent infringement
of Kings US Patent No.
3,637,153 covering method and
apparatus for loading magnetic

King verdict upheld on

tape into closed cassettes
automatically and at high
speeds.

A Permanent Injunction
issued on July 13, 1984
remains in effect and prevents
Otari from ‘making, using,
offering for sale or selling’
seven infringing models,
their equivalents or spare
parts.

A second King patent at
issue was declared not valid
and not infringed. Damages
will be redetermined at the
District Court.

In brief

Hilton Sound now have a
Mitsubishi X-800 digital
multitrack recorder available
for hire throughout the UK,
with the X-850 becoming
available in October. The
Mitsubishi X-800 is the first of
the second generation digital
multitrack machines and
includes 32 digital audio
tracks, two analogue tracks
and four additional sync code
data tracks. The X-850 also
includes a new ‘razor blade’
editing facility . . .a new audio
cassette duplication service is
being offered by Reading based
Datagenic Ltd for medium
volume runs of mono
programmes including A/V
formats. Stereo capability is
planned for the end of this
year. ..The University of
Lowell, Massachussetts, is to
offer seminars and workshops
for the pro-audio community.
Further details from the
College of Music. Tel: (617)
452-5000. . .James Yorke Ltd,

the Cheltenham based tape
duplication and manufacturing
group, have announced a full
custom service facility. The
new service includes
everything from the
manufacture of their own bulk
tape through to recording,
mastering, duplication, print
and packaging design, and
final delivery to anywhere in
Europe. Customers may use
any or all the services
included in the package.
James Yorke Ltd, Yorke
House, Corpus St,
Cheltenham, Gloucestershire
GL52 6XH, UK. Tel: 0242
584222 .. Yellow Two Studios,
Stockport, has joined forces
with UK music production
company Soundscapes to offer
US firms a travel,
accommodation, original
music, full recording and audio
post-production package.
Further details Nick Turnbull,
Yellow Two Recording Studios.
Tel: 061-429 8480.

Finesplice
Formed last year by Tony
Faulkner and John Boyden,
Finesplice the digital post
production facility has
appointed Ben Turner as
managing director. He will be
responsible for the day-to-day
running of the company and
the development of services in
the UK and overseas.

With the experience gained
at Tape One Studios in
London and over 300 CD

Ben Turner joins

masters to his credit he brings
a considerable amount of
experience to Finesplice which
already provides editing,
compact disc mastering and
digital tape copying facilities.

Currently Finesplice are
offering several introductory
rates including a special price
for all-day bookings and a
reduced tape copying charge.
Details from Ben Turner on
Staines (0784) 65279,

Contracts

® London's Red Bus studios
will become the first UK
studio to instal the Harrison
series 10 console when they
take delivery of the system
early next year. The console
will be fitted with 96 fully
automated inputs with
delivery scheduled for January
1986.

® Swiss amplifier
manufacturers FM Acoustics
has supplied 30,000 W of FM
600 A and 800 A amplification
to the Sun Plaza Hall in
Tokyo. Because the amplifiers
had to be located close to the
flown loudspeakers they were
specially modified to allow
status and level to be visually
displayed in the main control
room.

® Among recent purchasers of
AHB’s Syncon B consoles are
the Chinese Tian Tjin
Broadcasting Station, Tian
Tjin province and the First
White Swan Recording Studio
in Canton. Aruba Recording
Studios in the Antilles and
Audiolab Studios in Santa
Domingo have also installed
the Svncon B.

® HM Electronics of San
Diego have recently received
an order for 53 HME System
820 wireless microphones from
Universal Studios for use in
their television and film
productions.

® Dyma Engineering of Los
Lunas, New Mexico have
recently completed the new
Sunrise Video West studio
facilities in Albuquerque. In
the move to the new studios
Dyma was responsible for the
design and documentation and
also provided most of the new
equipment. Two complete
CMX editing studios, tape
room, terminal equipment, two
audio studios and a ‘live’ TV
studio were involved.

® Criteria Studios have
recently installed two SSL
SL6000E 48-input consoles
with Total Recall and a
Mitsubishi X-800 32-channel
digital recorder in the new
East Wing. Studio A (the old
Studio E) has had some acoustic
updates and Studio B—
formerly the mastering suite
— is now a new control room
and home for the second SSL.
Studio C has been updated
with a ‘live’ hardwood floor
and further acoustic
treatment. The new facilities
were designed by John Storyk
of Sugarloaf View in
conjunction with studio
president, Mack Emerman and
the studio staff.

® Audio + Design have
recently installed 24-track
telcom noise reduction for
Castle Sound Studios,
Pencaitland and Angel
Studios, London.

® Valley Audio have now sold
seven Boxer monitoring
systems in the Nashville area.
The Boxer system comprises
electronic crossover, three
specially prepared EAA
amplifiers for bass, mid and
top and softdome monitors
comprising four 300 mm bass
units, one 100 mm mid and a
38 mm tweeter.

® Discrete Research have
recentlv finished building Billy
Currie’s Chepstow studio and
are now providing a 24-track
post sync, dubbing to picture
(music and voice) facility at
the Tape Gallery in London.
Chipping Norton Studios
refurbishment is also in hand
and will result in a new
machine room, a much larger
control room and 50% more
studio space. Other recent
projects include work for Red
Bus, Jam, Swanyard and
Shuttlesound.

Music Lab expansion

Music Lab Hire has announced
the completion of the first
stage of a major investment
programme. The company,
which already has a large
inventory of digital effects
units, mics and tape machines,
has taken delivery of two
Otari MTR90 24-track
machines, two MTR12
mastering machines, one
Dolby SP24 system, four

Emulator keyboards, two Linn
9000 drum machines, three
Soundcraft 200 desks and
Fostex 8 and 16-track
machines.

Music Lab Hire announced a
full 24 hr service last year and
directors Paul and Richard
Eastwood reported that
business had almost trebled
within the last eighteen
months.[ ]
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wentieth century standards of [t measures just 44cm x No wonder we call it the
quality and performance 3lem x 29cm. Twentieth Century Box.
require the ‘human engineering’ With its high efficiency,
of the Electro-Voice Sentry 100A uniform frequency response, and
monitor. superior stereo imaging across
Designed specifically to the critical bandwidth, you would
meet the needs of the expect amuch larger enclosure.
professional studio engineer, the Like all Electro-Voice
Sentry 100A combines a full range products, we're confident that the
of performance characteristics in Sentry 100A will still be giving
an efficient no-nonsense package startling performances well into
that’s deceptively compact. the next century.

SOUND THINKING ABOUT SOUND PRODUCTS- SHUTTLESCOUND

Unit 15, Osiers Estate, Osiers Road, London SW18 1EJ Tel: 01-8710966 Telex: 27670 SHUTSO G.
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The bwl02 is a professional
digital audio interface unit
allowing direct digital transfer
between most existing digital
formats. Direct transfer
between EIAJ and Sony 1610
formats are possible with
Mitsubishi and AES/DASH
interfaces in preparation.
Additionally 0 dB low noise
transfers, phase correction and
channel reverse are possible.
The bwl02 also includes a
digital limiter with a
compressor section currently in
preparation.

When used with consumer
digital recorders the unit
offers improvements by
removing the DC-offset and
pre-emphasis and corrects the
11 ps delay.

Equipment, modifications, options, software

Harmonia Mundi Acustica
bw102 digital audio interface

Displays include 14/16-bit
quantisation, CRC, Mute (with
switchable Hold and alarm),
absolute clipping level, phase,
L/R Reverse, HP-filter
frequencies, level and
sinewave generator
frequencies. The modular
design allows for different
configurations and future
developments including time
delay for disc mastering and
direct digital reverberation.
Harmonia Mundi Acustica
GmbH, In den Sigristmatten
6, D-7800 Freiburg. Tel:
(0761) 49 15 06.

USA: Audiotechniques Inc,
New York. Tel: (212) 586-5989.
USA: Audio Intervisual
Design, Los Angeles. Tel: (213)
653-0240.

The LC-X is a new single
channel expander/compressor/
limiter with ‘soft knee’
characteristics in the
expander/compressor sections.
Each section has its own
threshold control with LED
indication of the onset of each
effect. The expander/gate and
compressor/limiter/de-esser
sections share attack and
release controls. All sections
are controlled by a single high
performance VCA using a
special thermal null system
developed by Furman Sound.

Furman Sound LC-X
expander/limiter/compressor

This corrects for any voltage
offsets and is claimed to give
excellent transient response,
low noise and distortion and a
wide frequency response.
Other features include
variable output control
(+20 dB), high/low line
input/outputs, A/B bypass,
ground lift and an
interconnect jack for linking
two units for stereo.
Furman Sound Ine, 30 Rich
Street, Greenbrae, CA
94904, USA. Tel: (415) 927
1225.

equalisers

Esoteric Audio Research has
developed two valve (tube), no-
loss passive equalisers. The
822(Q) is a general programme
equaliser and the 823M@Q is
specifically designed for mid
range control. The 822Q

synchroniser

The CM250 synchroniser from
Applied Microsystems
comprises a compact control
unit with an LCD display and
a separate 1U rack which
provides interfaces to all
current video recorders from
VHS through to C-format and
a wide range of audio
machines.

The rack contains two
separate microprocessor
controlled machine interfaces
each of which includes a 9-cue
autolocator 1dentical to the
CM50 autolocator. The
interfaces are selected by
software and then stored in
non-volatile memory (as is all
important data such as offsets
and cue points) so there is no
need to make hardware
changes for different interfaces
apart from changing cables.
The integral SMPTE generator
and readers are also located in

Applied Microsystems CM250

the rack.

Communcations between the
three parts of the system are
by an RS232 loop which
enables an easy expansion to
three or more machines locked
together.

The CM250 allows entry of
offsets either manually via the
keypad or automatically in
which case it may be adjusted
using the ‘4’ and *’ keys.
The code generator can be
preset either manually from
the keypad or automatically
from incoming code in which
case it regenerates the code.

When not in lock, the
CM250 may be used as a full
9-cue autolocator with shuttle
between any two cues.
Applied Microsystems Ltd,
Town Mill, Bagshot Road,
Chobham, Woking, Surrey
GU24 8BZ, UK. Tel: 09905
6267.

features four low continuously
variable frequencies (+14 to

18 dB); five high boost (0 to
+12 dB, broad Q) and three
high cut frequencies (0 to

18 dB).

The 823M@Q provides up to a
+8 dB lift or a —16 dB cut at
the following frequencies: 200,
300, 500, 700, 1, 1.5, 2, 3, 4

EAR 822Q and 823MQ

5 kHz. A further mid
frequency cut at 7 kHz is also
provided.

Signal to noise is claimed to
be 80 dB (+4 dB operating
level) with THD 1% at +25dB
and 0.15% at +10 dB
(20 Hz-20 kHz, Z out =40 Q).
The units are designed to
operate for at least 10,000 hrs
before valve (tube)
replacement is necessary.
Esoteric Audio Research
Ltd, Unit 11, Stukeley
Meadows Industrial Estate,
Huntingdon, Cambridge,
UK. Tel: 0480 53791.

recorder

First shown at the
International TV Symposium,
Montreux, the 2-channel
PICOT N-10 digital recorder is
the result of a collaboration
with Tele Diffusion De France
and Fougerolle. The machine
uses 16-bit linear quantisation
and has four audio and one
timecode track. Sampling
frequency is 48 kHz
(modifiable) and the N-10 uses
quarter inch tape running at
7% in/s.

Fougerolle Picot N-10 digital

the recorder is equipped with
sophisticated error correction
circuits that can provide full
correction for losses up to
1 ¢cm of the magnetic track.
Inputs and outputs are both
analogue and digital
(AES/EBU).

The N-10 measures
90x65x60 cm and weighs
58 kg.
Fougerolle SA, ZI 10 rue
Charles Cros, 95320 Saint-
Leu-La-Foret, France.

According to the manufacturer Tel: (3) 995 69 33.
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The world’s best-selling
multitrack and the
extraordinarily successful
Amek Angela console.
Individually, remarkable
products, together, an
unbeatable combination.
We are currently installing
several such systems for a

variety of customers’
applications. The flexibility of
the Angela, coupled to the
performance of the MTR 90

make the system the most cost-

effective choice available.
Only ITA can supply both. Our
12 years’ experience makes us
the obvious choice for either

INDUSTRIAL TAPE APPLICATIONS
PROFESSIONAL PRODUCTS DIVISION . .

product.

ITA doesn’t end with Otari and
Amek. We have the largest
product range of any UK
professional audio dealer and
can provide installation, full
back-up, a studio design service
and full building capability.
ITA. The one source.

1 Felgate Mews, Studland Street, London W6 9JT. Telephone: 01-748 9009. Telex: 21897.
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NEW PRODUCTS
NEW PRODUCTS

Equipment, modifications, options, software

:

Stellavox TD 9

Stellavox has introduced a
new professional standard tape
recorder. The TD 9 1s a
modular design and will accept
Y% in, 2 in and perfo 16 mm
PE film. All transport
functions are micro-processor
controlled and the machine
will accept 14 in reels. Other
features include six speeds,
synchronisation with or
without timecode for film or
video, computer interface,
Selsyne, vari-speed, locator,

tape recorder

Preview, switching for tape
with inside or outside wound
oxide, line and battery supply
and a monitor loudspeaker.
Stellavox, 2068 Hauterive,
NE Switzerland. Tel: 038 33
42 33.

UK: Future Film
Developments, 114 Wardour
Street, London W1V 3LT. Tel:
01-437 1892.

USA: Zellan Enterprises Ltd,
250 West 57th Street, New
York NY 10019.

Drawmer T102

Recently introduced by
Drawmer is the T102
interface. Essentially a
triggering device enabling a
number of single source events
to be triggered automatically
or delayed by a preset number
of beats.

The T102 is a two-channel
device which can be linked so
that one channel controls the
start of the other. Triggering.
pulse status, hinking and count
status are indicated by LEDs.
A ready light also indicates
that the device will start
counting on the next trigger
pulse. For single or continuous
sequences a Manual/Auto reset
is provided. Sequence length,

Interface

delay count, threshold and key
filter are all adjustable via the
front panel controls. Designed
to increase the versatility of
the DS201 Dual Gate, the
T102 can be used with other
types of equipment including
MIDI.

Drawmer Marketing and
Sales Ltd, 6 Manor Road,
Teddington, Middlesex
TWI11 8BG, UK. Tel: 01-943
1368.

USA: Harris Sound Inc, 9138
Santa Monica Boulevard
Hollywood, CA 90046. Tel:
(800) 233-1580.

USA: Martin Audio, 423 West
55th Street, New York 10019,
Tel: (212) 541-5900.

In brief

Audio+Design: has developed
the Filmex, a single ended
noise reduction system
designed to clean up old
master tapes, remove
background noise on overdub
and edit tracks and clean up
speech recordings. Based on
the Scamp modular system the
Filmex is a 2-channel svstem
using an S32 master interface
module in combination with
the S27 bandsplit module and
four S30 expander/gate
modules per channel. . . ART:
has announced preliminary
details of the DRI digital
reverberation system. The
DRI includes all the features
of the O A plus tull function
remote control; MIDI: stereo
in/out plus stereo mix: reverse
and gated reverb with
additional effects and a
programmable foot switch. The
software control also enables
multiple factory presets with
100 user presets each with 10
user programmable functions.
The DRI has a 16-bit D/A
output. .. Prefer: has
developed a hand held
vocal/music mic using a high
sensitivity back electret with
an ultra thin gold evaporated
diaphragm. The manufacturers
claim low distortion and
handling noise and the inner
pop filter is user accessible tor
vocal or musie use. The
MPR-1.125 has a
transformerless {loating output

with a 3-position (on-standby-
offh switch to reduce turn on
clicks. Ummels bv,
Hofdwarsweg 57, 6161 DE
Geleen, Netherlands. Tel.
(04494) 47373 .. . HM
Electronics: of San Diego has
recently introduced a new
handheld radio mic
incorporating the Shure SM87
condenser element. The
Svstem 87 is claimed to
provide wireless performance
identical to a conventional
SM87. The transmitter is also
claimed to be the smallest
available using an SA/&87
element . . . Audio Technica:
cartridges are being fitted
with LC-OFC (linear-crystal,
oxygen-free copper) leadwires.
As with speaker cables and
interconnects, the linear
crystal leads are cl:imed to
improve signal transfer and
lineavrity . .

Oneac Ltd: has added two
new models to its Micromate
range—the 1500 VA and the
2000 VA. These new mains
conditioners have been
designed to improve the
reliability of computers and
computer-based equipment
while reducing system

errors. . . Rebis Audio Ltd:
has just announced the RA226
sanpler. The new Rebis
module provides 8's
record/play expandable to 32 s
with a 12 kHz bandwidth.

Audio Engineering Services

delay mods

Audio Engineering Services
are providing an interesting
service for owners of digital
delay units. With their SX300
series modifications virtually
any digital delay unit can be
transformed into a sound
sampling device. Two units are
currently available—the
SX301 and the $X303.

The SX301 consists of an
extra PCB, 10-way ribbon
cable and hand held control
box. All these are fitted
without drilling holes or
making any major alterations
to the original delay unit.
When not in use the control
box can be disconnected and
the delay unit used as normal.

The SX303 includes pitch
control and two triggering
options. Pitch can be adjusted

manually over a 2-octave
range or via a 1 V/octave
output and the sound can be
gated or ‘one-shot’ triggered as
with the SX301.

All modifications are fitted
free of charge if the delay unit
is sent to Audio Enginecring
Services. On-site installation
takes about an hour and is
charged according to location.
Other services provided by
Audio Engineering Services
include a ‘high’ and ‘low’ tech
custom design/build service;
PROM programming; Delta
MIDI interfaces and general
servicing and repair including
24 hr call out.

Audio Engineering Services,
‘Chelmer’, Woodham Walter,
Maldon, Essex, UK.

Tel: 024541 2641.
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Trying to describe the MSP 1 26’s capabilities in words is no
easy task. After all, several of it’s effects are unlike anvthing
you've ever heard before.

Let’s just say that the MSP ( Multi-tap Stereo Processor) hasa
range of appealing and unusual effects that alter stereo
perspective in a way that will at first intrigue, then impress
and finally amaze.

The only way to really appreciate what the MSP126 can do
is to hear one. Call us for a demonstration, our place or
yours.

The MSP126 is one of the Ursa Major
range of digital signal processors,
which also includes the StarGate 323
and 8X32 digital reverberators and
the new StarGate 626 reverb/delay

. Ursa Major products are distributed
- exclusively in the UK by ITA.

™

INDUSTRIAL TAPE APPLICATIONS .

Dk AL PRODUCTS DIVISION

1 Felgate Mews, Studland Street, London W6 9JT. Telephone: 01-748 9009. Telex: 21897.
37
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BTR jackscrew

BTR Silvertown has developed
a series of anti-vibration
mounting plates. The BTR
STAM mounts consist of a cast
circular plate with linked
elastomeric moulded concentric
rings on the underside. The
mounts are available in
diameters from 1.5 in (37 mm)
to 10 in (260 mm) with three
grades of firmness—soft,
medium and hard.

The BTR STAM mounts are
designed for jackscrew fixing

mounts

and are normally supplied
with a recess in the upper
plate to ensure accurate
location. The larger sizes are
also available with location
pegs. Although the floor
should be as level as possible,
no special preparation or skills
are needed for installation.

BTR Silvertown Ltd,
Horninglow Road, Burton
on Trent, Staffs DE13 0SN,

UK. Tel: 0283-31155 Ext 309.

EMT-Franz digital delay and
magnetic disk recorder

German pro-audio
manufacturer EMT-Franz have
released a digital delay unit,
the EMT 445, and the EMT
448 digital audio spot recorder.
The delay unit uses a 48 kHz
sampling frequency with 16-bit
resolution and can provide a
stereo delay time between

I ms and 109 s (X2 in mono)
with full audio bandwidth up
to 20 kHz. A 99 memory
keypad can be used for preset
delays and the unit has a two
lead remote control.

The EMT 448 is a digital
short duration storage unit
with frictionless recording on
Winchester drive. Each drive
can store up to 14 programmes

with any plavback sequence.
Programme duration is
between 25 s and 7 min. An
RS232 port provides for-
computer control and
calibration tones of indefinite
length can be generated in the
unit using minimum storage
capacity.

EMT-Franz GmbH, Postfach
1520, D-7630 LAHR, West
Germany. Tel: 07825-1011.
UK: FWO Bauch, 49 Theobald
Street, Boreham Wood, Herts
WD6 4RZ. Tel: 01-953 0091.
USA: Gotham Audio Corp,
741 Washington Street, New
York, NY 10014. Tel: (212)
741-7411.

CMS2 MS-type microphone

Sanken new microphones

Sanken have announced four
new microphones. All are of
the push-pull DC bias
condensor type with titanium
diaphragms. The CMS-6MS is
a lightweight portable
microphone system and can be
ordered with the new CMS-
MBB battery power supply
and switchable matrix box (M-
S or L/R). Maximum SPL for
1% THD is 127 dB and the
sensitivity is 0.56 mV/0.1 Pa.
The CMS-6 has a dynamic
range of 108 dB with a
frequency response 50 Hz to
18 kHz.

The CMS-2 is a mid/side mic
system with a dynamic range
of 129 dB and a frequency
response from 20 Hz to 18 kHz.
Max SPL (1% THD) is 145 dB
and the sensitivity is 0.28 mV/
0.1 Pa. The CMS-2 is small
and light and is suitable for

either TV or radio
broadcasting or recording.

The CU-32 and CU-31 have
similar specifications, the
maximum SPL (1% THD) is
148 dB, frequency response is
20 Hz to 18 kHz. The overall
dynamic range of the two
microphones is 129 dB with
sensitivity set at 0.355 mV/
0.1 Pa. Pickup with the CU-3!
is end on to the microphone
whilst the CU-32 pickup is at
right angles to the microphone
body.

UK: Stirling Audio Systems
Ltd, 1 Canfield Place, London
NW6. Tel: 01-625 4515.

USA: Martin AudioVideo
Corp, New York. Tel: (212)
541-5900.

USA: Studio Supply Company,
Nashville. Tel: (615) 366-1890.
USA: Audio Industries Corp,
Hollywood. Tel: (213) 851-4111.

Otari MTR12 Series II master

recorder

An updated version of the
MTRI2 2-track recorder has
been announced by Otari. The
recorder has been
strengthened structurally and
the cosmetic finish improved.
The transport system has also
been refined both mechanically
and electronically for better
tape handling. Easier timecode
interfacing has been provided.

All previous features have
been retained and the
electronics are fully compatible
with the earlier machines.
UK: Otari Electric (UK) Ltd,
22 Church Street, Slough,
Berks SL1 1PT. Tel: 0753
822381.

USA: Otari Corporation,

2 Davis Drive, Belmont

CA 94002.
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Through decades of cooperation with leading
specialists from radio, television and music
recording studios, Studer machines have been
perfected into professional tools that are
appreciated world wide. This valuable
experience has resulted in the birth of the
Studer AB20—setting new standards for tape
recorders to satisfy the most diverse
requirements.

The concept of the A820 generation is based
on traditional values such as stability, precision
and ruggedness— pre-requisites for maintaining
demanding specifications over a long service life.

Key elements are not only a superb tape
transport with DC motors, advanced servo
circuits and flexible audio electronics, but also a

THE NEW
MASTERING STANDARD

software concept that goes far beyond current
ergonomic considerations and optimises
performance when the A820 is interconnected
ina system with other audio and video machines
making it the ideal post-production tool.

Its features include:

14" Spool capacity
[J Brushiess DC capstan motor

A810amplifier technology — total
compatibility
L] Shuttle control cue for fine control of tape
position
[J Reverse play mode
U] Up to 7 spooling speeds

[ Storage of audio line up information for
different tape types

Automatic adjustment of audio paremeters
between ¥a" and 12"

Library or archive wind mode

Soft keys can be programmed to suit
operational requirements (40 + function
internal library)

Just write or phone for full technical details.

STUDER

CH-8105 Regensdorf Telephohe (01)8402960

FW.O. Bauch Limited
49 Theobald Street, Boreham Wood, Hertfordshire WD6 4/
Telephone 0953 009, Telex 27502 Fax 01-20759/0
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ITMAY SEEMJUST
A DETAILTO YOU,
UT OURREPUTATION

Otari Corporation

2DavisDrive.

Belmont, California 94002

Telephone: (415)592-8311

Teletax: (415)591-3377

Telex: 910-376-4890 OTARICORP BLMT
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Otan Electric Co. Lid.
4-29-18 Minami-Ogikuibo,
Suginami-ku,

Tokyo 167

Telephone: (03) 333-9631
Teletax: (03)331-5802
Telex: 126604 OTRDENKI

OtariSingapore Pte. Ltd.
625 Aljumed Road,
#07-05 Aljunied Ind.,
Complex Singapore 1438
Telephone: 7437711
Telefax: (743) 6430
Telex: KS36935 OTARI

www americanradiohistorvy com

OtariEleciric Deutschland Gmbt1
Gielen Strasse 9.

34040 Nuess 1

Telephone: 02101-274011
Teletax: (02101) 222478

Telex: 8517691 OTELD

Otar1 Electric (UK) Lid.
22 Church Street.

Slough.

SL11PT

Berkshire

Telephone: (0753) 822381
Telefax: (0753) 823707
Telex: 849453 OTARIG
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This panel protects the mother board at
the heart of the Otari MTR 12. And it’s hinged
to allow easier access.

The MTR 12’s power supply is fully
modular, too, for fast diagnosis and repair.

Even the transport assembly is hinged, for
total accessibility.

In fact, every area of the MTR 12 shows
that Otari did more than design a recorder with
superlative performance. They also made it
easier for you to keep it that way.

All of which goes some way towards
explaining what makes the MTR 12 the most
professional of ¥4" or 12" two-track mastering
and production recorders.

Otari’s advantage can be summed up in
one word.

i_E:\E]_ s gl é

Detail.

A passionate attention to those things that
make a professional’s life that little bit easier.

Naturally, because it’s Otari, the
technology is true state-of-the-art. It’s the only
recorder of its type to offer 75,15 and 301.p.s.
And the only design that lets you incorporate
[EC format centre-track timecode, with the
capacity to resolve mono and stereo pilotones,
all in the same machine.

Other than these features, you’ll find very
few options on the MTR 12. For the very
simple reason that the MTR 12’s standard
specification makes it one of the most complete
professional recorders you can buy.

But Otari’s attitude can best be shown by
the way they build a 24-hour a day mastering
recorder to the utmost standards of reliability.
And then make it as accessible as they can, for
maintenance.

After all, Otari reason, just because they
have bent over backwards to make the MTR 12
more reliable, there’s no reason why you
should have to do the same to keep it that way.

0/TAR/ 1]

IFor more infar mation on the MTR 12 orother Otari products, contact

Turnkey Studio Systems. Brent View Road. London NW9 7EL . Telephone: U1-2023366

Industrial Tape Applications, 1 Felgate Mews Studlind Street. London W6 9IT. Telephone: 017489009
Sticling Audio Systems Ld. 1 Canfield Place. London NW6 3BT felephune. 01-6254515

www americanradiohistorv com

41


www.americanradiohistory.com

PUK

ne of Denmark’s larger
recording facilites, Puk
Studio’s recent expansion and
re-design has focused the
recording world’s attention on
the most unlikely site for an
innovative recording facility.

Previously a monastery and more
recently a remote farm, Puk is a good
hour’s drive from Jutland’s largest town
Aarhus and the journey ends down a
winding track across flat countryside to
the studio.

The facility has been in operation since
1978 on a much lesser scale. The
transformation and expansion which it
has undergone in the last two years is no
less than dramatic. Christened after
owner John ‘Puk’ Quist, the studio has
caused a stir for a number of reasons:
the control room is designed on LEDE
principles; the console is a Calrec
UA8000 with MasterMix automation; the
facility is of huge proportions; the design
set out to capture as much of the
atmosphere and picturesqueness of the
countryside as possible; and there is a
monitoring system which turns the
traditional concepts of control room
monitoring upside down.

The original facility is a relatively
modest affair which runs alongside
Studio A. Puk himself seems to have
been the type of client any studio
designer could ask for. His attitude
throughout the whole project has been to
do everything absolutely right—whatever
the cost and even though the project was
financed almost exclusively by loans he

Denmark’s Puk

Studios has become a

place of great

international interest

in a short space of

time. They have

chosen the untried

path rather than the

conventional route.

Janet Angus visited,

studied and reports

had the courage to spend over three
times the original projected figures.
Danish audio company SLT supplied
most of the equipment and designed the
monitor system in conjunction with
consultant Andy Munro with whom they
worked on the whole project. Having
established with Puk that the LEDE
design was what was needed, Andy
Munro was finally approached for
various reasons including England’s
relative proximity to Denmark, the
requirement for a unique design, as well
as his personal attitude, the Danes
having found the American approach
rather aggressive and overpowering.
Having presented Andy with their field
and told him that in principle they could
do whatever they liked, it took a further

DESIGN FOR DIGITAL

12 months of discussions and exchanging
of ideas before the final design decision
was reached.

SLT’s Ole Christensen outlined their
conclusions thus: they wanted an LEDE
room. They also wanted to take

“advantage of the views and have very

light and airy surroundings, particularly
wanting to capture the northern light. It
was important that artists playing in the
control room should have a good sound
in their playing position. They didn’t
want a traditional control room: “They
all sound different anyway and you can’t
play loudly in them without getting a
confused sound”. They wanted space, so
that to all intents and purposes the
control room became the recording room:
“Everyone should be able to play in the
control room with amps in the studio so
that they can all feel involved in
everything. It is psychologically good to
have the musicians looking down on the
producer and engineer instead of the
other way round.” This was what
prompted the large ‘stage’ area at the
rear of the control room.

As for the monitoring system, Puk told
Ole that he wanted to be able to operate
at very high volume: “I want to wind the
speakers up. I want no compromises and
we had to get it right from the start.
There was no room for error.” Ole’s
major role appears to have been
indulging in a tremendous amount of
research. Equipped with a degree in
electroacoustics and years of electronics
work he read and talked to many experts
in the field.

Monitors and racks are symmetrically placed in Control Room A

Seating area on the stage behind the console
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“The specification was all textbook
stuff. The studio is built on clay soil
which is dead and a bit elastic—perfect
isolation material! Part of the problem
was wanting so much daylight and
trying to capture the views, all those
windows needed acoustic isolation.

“Our design approach was to look at
the theory and then just go all the way.
Caution only slows you down. Sometimes
you have to say ‘scrap everything’ and
look at the basic theory, research, talk to
the scientific experts like Bruel & Kjaer
and taking a combination of all these
factors into account, draw logical
conclusions. With things like the air
conditioning, it was not worth risking
spending half as much on a system
which might not work—better to go
straight for the best and most expensive
and get it right first time.

“I don’t say that the LEDE design is
the only correct way to do it or even that

it is totally correct. What I do say is that
the TDS measuring system used by
Bruel & Kjaer shows that you should not
have reflective surfaces round the
monitors. Practical experience shows this
to be also true. Research by the hi-fi
companies such as KEF and B&W shows
that cabinet reflections are also to be
avoided. The proximity of the speakers is
then brought into question. There are
basically two opposing groups in control
room design: the LEDE vs traditional. To
claim that LEDE is the one fixed
solution is too much, but it is definitely
along the right lines.”

The room itself is extremely difficult to
describe. It is very big—almost 100m?.
The ‘stage’ referred to earlier does not
really feel like that, more like sitting in
the upper part of the bar in a
Scandinavian hotel! Although it is away
from the mixing console in that it is
placed behind and above, you do not
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have the impression of having been
removed from the heart of the matter—
quite the reverse.

Because digital recording requirements
were to be the main consideration here
the room itself had to be very quiet. The
air conditioning system had to be
exceptionally quiet: the system chosen is
designed to Danish broadcast standards
and, as Puk explained: “It’s huge. It was
a big shock to me. I had no idea what it
was going to involve. It ended up costing
£30,000—but I wanted the best so that is
what I had to pay.”

The room itself gives an unusually
wide dynamic range. Details such as the
control room window needed re-thinking.
In the first instance normal glass
windows were installed but the sound
isolation achieved did not meet the
specification and it was replaced with
0.7 in thick laminated glass. There are
three panes each consisting of three
layers: glass/plastic/glass, and the result
is very dead; each pane is more effective
than three layers of normal glass.

The interior design is by local architect
Mogens Hansen who, along with Puk
built a live room on the back of the
control room. A large wood-clad space it
commands views across the countryside.
This is a good example of Puk’s attitude
and determination to achieve the best
possible facility. The studio is slowly
spreading out across the land. He will
not remain static with either the
physical building or the equipment
within it—so long as the industry
continues to change, so will he.

Monitor system

One must wonder what makes a man
spend an absolute fortune on a speaker
system which has never been tried or
proven in any way. Puk seems to have
that rare quality of trusting other

people’s judgement to a degree far

beyond that of the average man. His
explanation: “I can’t understand the sort
of people who build a very expensive and
very very nice studio and then end up
having to monitor on the small
speakers.‘

Looking at the traditional monitoring
systems, it was decided that these were
too harsh and at high volume, a violin
for example would hurt your ears. “The
JBLs and Altecs etc—are all designed by
concepts made in essence during the
1930s and which haven't really changed.
These concepts were made when
amplifier power was very scarce and
therefore they had to use horn-loaded
speakers to achieve adequate volume.”

Whilst reading for his degree Ole wrote
a paper on horn-loaded speaker design
and concluded that one could not expect
such a system to sound ‘properly’.
“That’s why there is a huge difference in
quality between speakers of the BBC
style which you cannot play very loud
and the traditional high volume
American-style monitors.

“Peter Ladegaard of B&K and I set out
to design the ultimate speaker system
using the TDS measuring system, and
applied a lot of power—approximately
4,000 W per side. The loudness was one
of Puk’s requirements and it is an
unfortunate law of physics that if you
want to play low frequencies (ie 20 Hz as
opposed to 40 Hz) you need four times

wane americanradiohistory com
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the movement of air and therefore you
need cones four times the usual size. The
20 Hz requirement is for the digital
recording room. In an analogue room the
machines will act as a filter for anything
below 40 Hz and the normal studio
monitoring will not let you hear it.
Nowadays, however, with digital
recording and compact discs you can't
afford to mask these things. Although
this system might seem like overkill it is
actually the logical conclusion and is in
line with the changing recording
requirements of today.”

The system is designed entirely on
theory and was only put together one
day prior to the studio’s first booking.
Ole: “Luckily it worked! I was pretty
sure it would, but I was still a bit
nervous—I think Andy was too, after all
his reputation was at stake.”

One of SLT’s designers Knud
Rosenskjold was called upon to design
the necessary crossover for the system.
He had previously designed the power
amplifiers, already in use in the original
Puk studio. Ole: “I don’t do very much of
the design work—it is more of an
organisational role getting the right
ideas together with the right people in
the right place at the right time. I do,
however, take full responsibility for the
speaker system because nobody believed
it would work! In fact, the structure for
mounting the 30 in speaker is built of
very thick wood (instead of concrete like
the rest), at Andy’s insistence so that if
they didn’t work they could be removed
again.”

The system finally arrived at after
much discussion and measuring is 5-way
and consists of two 30 in and two 15 in
Fostex, 8 in JBL, JBL 2445 and a Fostex
tweeter per side.

Ole: “For the mid range we tried a lot
of horns. They had to be very big which
gave a lot of reflections and phase
cancellation problems. Finally we decided
not to use horns, but rather a large dome
tweeter. A normal JBL loudspeaker has
a 4 in dome tweeter with a titanium
membrane which works very well.”

The monitor wall is totally dead and
the speaker mountings are completely
isolated from the room to avoid
transmission of speaker vibrations.

So what does it sound like? If you
stand at the back of the stage and walk
up (or rather down) to the console mixing
position the sound will change only in
level. You are not, however, aware that
this is what is happening until you try
to say something. The normal criterion
for judging high volume is the amount of
distortion generated. Here you can only
judge by trying to speak. It did not hurt
my ears at all but it did practically
knock me over! That was loud!

Comparing the sound against the
Yamaha NS10Ms there was more detail
on the main monitors although the
actual balance did not change. Behind
all the speakers there are absorbers
ensuring no reflections from the speaker
cabinets.

Outside engineers who are not
particularly used to working with digital
recording and are furthermore thrown by

a monitoring system which acts as a
magnifying glass, take a while to get
used to things. Time and again engineers
and producers are being shown out to
the machine room to hear the noise
which the tape recorders are making and
told: ‘This is what you are used to
hearing in the background in the control
room all the time; that’s why you can
hear all those extra things now.” One’s
usual references are confused. Similarly
turning up the volume—because there is
no distortion—you can turn it right up
and it is only when you try to talk to
someone that you discover how loud it is.

Ole finally said that if you did work
with the system at full volume for too
long you will, eventually, hurt your ears.
Puk describes it as his ears getting
warm. Puk: “It is so clear. You hear
everything; reverb, the minutest bit of
panning. People cannot believe the
pinpoint accuracy you can achieve from
such large speakers. Then when they are
convinced, they start wondering about
what it would be like in a small room or
in the car—but of course it sounds
great.”

Ole Lund Christensen is preparing an
AES paper on the system. SLT would be
very happy to supply it to anybody else
and they are currently working on a
smaller version.

Console

When it came to buying the mixing
console for this facility the choices at the
time were SSL or Neve; there was
nothing currently available on the
American market which they felt would
have suited their purposes. The reason
they looked at the Calrec was that Polar
Studios in Sweden had done a lot of
research into various console possibilities
and eventually chose Calrec to custom
build for them. Being familiar with the
expertise and knowledge to be found at
Polar, the Puk team decided to take a
look. The console they finally bought was
the UA8000—a mixture of traditional
Calrec and the Polar specifications.

The console is a 64-channel frame,
fitted 56; each channel has in essence,
two inputs: when mixing there are two
times 56 channels available and all

sections can be switched line or monitor.

Features include console split left and
right, with zoned auxiliaries. The four
mono sends and four stereo cues can
provide eight mono and eight stereo
sends on a single channel which can be
combined with the main mix signal so
that, for example, the musician may
hear in his foldback the main mix plus
any extra tracks he should require. The
mic input has two different circuits—one
transformer and one electronically
balanced, switching automatically
depending on the gain setting. Should
you require a lot of gain it selects the
transformer to give low noise; if you
need a little gain, electronic balance is
selected to give low distortion at high
levels. It is simple to use: the operator
simply turns the gain switch. There is no
pad because the mic input will handle
any kind of level—even line level.

The console also houses the Soundfield
microphone controller, and Audio
Kinetics Q.Lock and the MasterMix
automation. Apart from all that, Puk felt
that it offers all the usual features of an
‘SSL-type’ mixer as well as having two
VCAs rather than one per channel.

The craftsmanship evident in the
Calrec was also important to Puk. Ole:
“It is built in the traditional way with
individual cassettes screened the way
consoles used to be built. All the
legending is engraved instead of just
painted on. It gives better crosstalk and
less hum due to the shielded desngn
Once again, the only disadvantage is the
cost.”

Equipment
Choosing the digital equipment was not
easy—all they could do was look at the
systems available from 3M, Sony and
Mitsubishi, read and listen to everything
said about them and then finally choose.
They are very pleased with the
Mitsubishi they finally selected although
Puk is quick to point out that should
something better come along he will not
hesitate to change. He is puzzled by
studio owners who agonise over
equipment choice saying it has to last for
ten years so it has to be right. “Of
course it doesn’t have to last for ten

The blue material around the console area is covering absorbers while the back of the
room is covered in Scandinavian pine and is therefore reflective

e
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The sound used by the top artists. Found in
the top studios. But, frankly, unaffordable to
many who wanted it

& Until now

I Because now, with the new Lexicon PCM 60 :
B digital reverberator and 10om simulator, we've %
A brought Lexicon sound to even more artists

and studios. At a very affordable price

And quality? We made no compromises. Every
sound is a Lexicon sound. In fact, we put 128
of the most imaginative, most useful Lexicon
plate and room sounds into the PCM 60. De-
spite such flexibility, we made it exceptionally
easy to operate, with simple pushbutton con-
trols. And by custom designing out own digi-
tal chips, we achieved high performance for
the PCM 60, while keeping its price low

When you audition the PCM 60 at your Lexicon
dealer, you'll hear for yourself its superb
Lexicon sound. The exact same sound you
hear on your favorite recordings. And now, a
sound that is yours

Your dealer is waiting to demonstrate the PCM

60 just for you. And a descriptive brochure is
gyours for the asking. Lexicon Inc., 60 Turner &8
WiStreet, Waltham, MA 02154, USA. Telephone:

al P.0.Box 122, 8105 Regensdorf,.
jtzerland. Telex: 59222 THisgs

Scenic Sounds Equipment Marketing Ltd, Audio Export,
. Unit 2, 12 William Road, London NW1 3EN. Badstr 14, 7100 Heilbronn,
. Tel: 01-387 1262 Germany.

Telex 27939 Tel: 07131 82275
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PUK
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years. If things change you just have to
go with them.”

Ole: “The only difference to us between
this Mitsubishi X800 32-track and the
newer X850 is the look of the remote
and the lack of razor blade edit, but we
remain sceptical as to the quality of the
razor blade edit available so far and
don’t feel we are missing out by not
having it. The machine tape transport is
the same as that on the Otari MTR90 so
it is very easy to work with.”

Puk: “Compared with the Mitsubishi,
the Sony PCM F1 sounds much harder,
it was designed for the consumer market
not pro audio—the Mitsubishi has a
much warmer sound. You would not
always be able to hear the distinction
but in this control room you can hear
everything.”

Tape recorders: Mitsubishi X800
32-track and X80 2-track digital. Two
Otari MTR90 24-track recorders, two
Otari MTRI10 2-track recorders,
Tandberg and Harman-Kardon cassette
machines and a Sony PCM F1.

Ancillary equipment includes: two
AMS 15-80S DDL, two Eventide
Harmonizers, Eventide Flanger, Lexicon
DDL, Aphex II Aural Exciter, Aphex
Compellor, two dbx 165A compressors,
dbx 903 compressor, dbx 902 de-esser,
dbx 904 noise gate, Audio+Design
Transdynamic processor, Audio+Design
Vocal Stressor, Klark-Teknik DN30/30
graphic equaliser, EMT 251 reverb, EMT
140 stereo plate reverb, Lexicon 224XL
reverb, AMS RMX 16, Quantec QRS and
Klark-Teknik DN780 reverb.

Synchronisers are Q.Lock and Dr Click.

Additional monitoring includes JBL
4350, JBL 4333, JBL 4312, JBL 4311,

' Visonik David, Yamaha NSI0M and
Auratones.

Puk Studios use the following
microphones: Calrec (including
Soundfield), AKG, Neumann, Bruel &
Kjaer, Electro-Voice, Shure, Sennheiser
and Sanken.

Instruments on offer are: Synclavier,
Fairlight CMI, Bosendorfer grand piano,

Oberheim OB8, Hammond A100, Rhodes
piano, Slingerland drum kit and Latin
plus assorted other percussion.

Recording areas

Apart from the live room already
described, where the Bosendorfer grand
piano lives, there are two other recording
areas belonging to Studio A.

The isolation room, part of the Munro
project, is the only dead area in the
entire building. It is full of custom-made
screens which match the control room
decor. The studio area itself is all
wood—pine ceiling and floor with
moveable rugs at one end. This room was
originally part of the farm and retains
the old beams, from these curtains are
hung which may be pulled across as and
when required.

Studio B

In comparison, Studio B doesn’t look all
that much although the recording area is
every bit as impressive. The control room
is an original and both areas were built
by Puk himself without any guidance
from anybody. In fact, the only thing
that has been changed recently is that
the recording area’s egg boxes have been
replaced with brown Illsonic tiles!

This studio however is what the whole
set up is all about. Puk himself started
out as a bass player and became very
keen on recording. He recalls with mirth
those far off-days and the early
equipment that always broke down but
he loved it and it has stayed in his blood
ever since. The farm belonged to Birthe,
now his wife; Puk moved in with his
gear and set up shop as a studio.

The studio has been the scene of many
of Denmark’s biggest selling records
including Midt om Natten (Middle of the
Night) which was later made into a film
and sold 400,000 copies; a good selling
figure in Danish terms is around 50,000.

From those modest early days the
studio is now based around the original
Soundcraft Series 2400—Serial no.
0001-—-and Otari MTR90 and MTRI10
machines.

Monitoring is on JBL 4333s modified
with bigger mid range drivers and
Fostex tweeters; small monitors are

Isolation room with Synclavier II and Fairlight

Auratones. The monitor power amps are
SLT. Outboard equipment includes
Kepex noise gates, dbx 118 dynamic
range enhancer, Drawmer gate,
Drawmer compressor/limiter, AMS
15-80S DDL, Klark-Teknik digital
reverb, Bventide Harmonizer, Gemini
Easyrider and a Scamp rack.

The recording area is live at one end in
what used to be a drum booth (beech
floor and pine ceiling and wall slats with
trapping behind), and damped down at
the other with the aforementioned
Illsonic tiles.

These days the studio is used mainly
for Danish productions and jingles as
well as a programming base for the
Fairlight and Synclavier, etc.

Munro Associates

The Puk project started for Andy Munro
and his associates when they were
contacted by SLT in Denmark to discuss
the update of Puk’s studio complex. “The
existing studio seemed to be an
American-style rock‘n’roll studio

which I thought was very professionally
built, with a good dead American
‘Westlakey’ space and a very good live
room. It was all finished in nice
Scandinavian woods with a standard of
carpentry the like of which I have never
seen in the UK.”

The control room on the other hand
was the worst he had ever set eyes on.
“It was atrocious. The room had never
been designed as such and it was all
wrong. The monitoring was lopsided and
there was no front to back distance in
the control room. It just couldn’t be
improved.”

The brief was to build the ultimate
control room, making no compromises
whatsoever; even when the designers
themselves wanted to compromise
because they felt it was starting to go
over the top they had their wrists
slapped. So here was every designer’s
dream.

Ole Lund Christensen, managing
director of SLT briefed Munro and
together they sat down and worked out
the parameters for a purpose-built digital
control room. “To the best of my
knowledge that was the first time that a
ground upwards digital control room was
ever discussed—this was in 1982.”

The parameters they decided were: an
enormous dynamic range of around
90 dB; an extended frequency response,
and as far as distortion was concerned,
system non-linearities of non-existent
proportions. In other words flat to zero,
no background noise and a monitor
system with no distortion. The only way
this could be achieved was to build a
very large room to eliminate the low
frequency standing waves. The resulting
room is nearly 100 m’.

“The monitors had to extend down to
17 Hz—we decided that was the lowest
we could find anything capable of
driving down to. The monitor system
needed to be one you could relate to in
terms of Urei or Eastlake but with
extended low frequency using subwoofers
crossing over to give an extra octave,
because that’s all you need. They always
have a choice whether to use them—they
can switch them out.

“We had to maintain the dynamic
range for digital. The lowest practical
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The World-Class
Digital Standard

|\ /I itsubishi Digital 32 is the tolerant of tape abuse. Just
professional digital format introduced is the new 32-channel

standard. This format is the product Mitsubishi X-850 digital audio

of many vears of pioneering recorder, available now with

research, conducted with special em- cut-and-splice editing and the

phasis on the professional applica- most sophisticated error-correction

tions of digital audio. That's why the system in digital audio.

Mitsubishi format is better sounding, Please call or write for more

more reliable, and more information,

Mitsubishi
Digital 32

FOR WORLD-CLASS STUDIOS.

A MITSUBISHI PRO AUDIO GROUP

DIGITAL ENTERTAINMENT CORPORATION
Headquarters: 225 Parkside Drive, San Fernando, CA 91340 « Phone (818) 89%-2:341 « Telex 311736
Ney York: Suite 1530, 5565 W. 57th Street. New York, NY 10019 « Phone (212) 713-1600 « Telex 703547
Nasheille: 2200 Hillsboro Road, Nashville, TN 37212 « Phone (615) 298-6613
Canada: 363 Adelaide Street E., Toronto, ONT. M5A 1N3 * Phone (416) 865-1899
United Kingdom: 1 Fairway Drive, Greenford, MIDDX UB6 8PW « Phone (01) 578-0957 » Telex 923003

www americanradiohistorvy com


www.americanradiohistory.com

PUK

DESIGN FOR DIGITAL

noise floor in a working control room is
NC 20dB. You can'’t treat it as an
anechoic chamber. It had to easily match
the dynamic range of the digital
machines, including the drivers and the
amps. There was nothing commercially
available that could do that and
maintain low distortion. ATC Softdome
did not have enough sensitivity and
headroom to match the design brief,
although it is a very good system. In this
situation it would not have been loud
enough for the job.”

In the end SLT and Andy Munro
designed their own system. The result
was a system which in theory gave
incredibly high sound level, acceptably
low distortion, which would only work
with a very carefully worked out
electronic crossover. Because the
crossover was a one off it was
impractical to follow the normal R&D
processes of building models and testing
until the right formula was found. The
man who built this crossover is SLT’s
Kund Rosenskjold who carried out the
calculations, made it up and aligned and
tuned it on site with Andy using the
Tecron TEF10 analyser, making anechoic
measurements in the control room using
time delay spectrometry. “The Tecron is
the only machine in the world that will
give anechoic measurement in a live
room. Without Knud'’s crossover the
monitor system would never have
worked, and I must emphasise his
contribution. My measurement and his
electronics knowledge combined to make
the system work.

“I don’t think the distortion
performance is quite as good as a good
softdome system but compared to any
current horn-loaded system, it wipes the
floor with them. They wouldn’t have
worked in there. It is a rock‘n’roll
system with less distortion than any
other. If anybody else wants one it will
cost them £15,000 just for the parts! So,
as such, it is unique and is quite likely
to remain so.”

Because of the SPL and low
frequencies involved Munro decided the
monitor wall should consist of dense
concrete blockwork, so the actual
housings of the monitor cabinets are in
dense concrete. Thus they maintain the
transient response and frequency
response down to design specification,
“Which is nothing less than miraculous I
should point out.”

The monitoring is driven by a 5-way
‘| amp system consisting of custom-built
SLT MOSFETSs in bridge mode, very
carefully quality matched and giving a
total power of something like 4,000 W
per side. It is designed to give peak
transient sound pressure levels in the
region of 140 dB with comfortable
maximum SPL of 130 dB. “The point is
not to generate sound pressure levels of
140 dB, but to get a minimum headroom
of 10 dB even on what would normally
be considered to be peak levels.”

As for the rest of the room, it had to
have an acoustic performance to cope
with it all. They utilised fairly radically
modified bass absorbers for down to
20 Hz low frequency damping. “We

AR

The Bosendorfer is housed in the new airy piano room at the back of Control Room A

actually changed our thinking about bass
traps as a result of that. We have
decided that they are a waste of time in
that situation. To make them work at all
they would have to be rather large—4 m
deep in fact, which in normal control
room architectural terms is out of the
question; a studio cannot normally afford
to lose that much space. So we had to
design an alternative. We now use
heavily damped membrane absorbers,
which I don’t think anybody else uses.”
The basic design of the room is on the
LEDE principle, which was a client
requirement from the start. It was most
unusual for a client to even know about
such fine details and for Puk to be so
positive about what he required was
refreshing. For more information Andy
Munro wrote an article on the subject in
Studio Sound back in October of 1980.
The general atmosphere of the room is
one of space and openness. At the back
Puk wanted to create the impression
almost of playing on stage, the audience
being down at the mixing console. ‘“Puk
wanted a totally state of the art
recording set up technically, while at the
same time wanted the musicians to feel
as though they were playing in a club.”
The back end of the control room then
is a stage, 11 m wide at its widest point.

Monitor specification

SLT/MA5 5-way system: each unit comprises
2x 800 mm sub bass, 2x400 mm bass,

1x200 mm low mid, 1x100 mm dome high
mid, 1xX44 mm HF. Five-way stereo electronic
crossover with full group delay compensation.
Nominal sensitivity: 109 dB for 1 W output
from each power amplifier.

Frequency response: 17 Hz to 21 kHz.
Maximum output level: 135 dB unweighted
peak programme material driven by 5 x500 W
amplifier.

The raised playing area is itself larger
than most control rooms. It does not
cause monitoring environment problems
because of the time delay. If you produce
a sound in the live area you will hear it
at the console as if you were sitting in
the audience listening to a band on
stage. If you produce a sound on the
monitors, your perception of that sound
will not be influenced by sounds from
the stage because they are so different.
Acoustic treatment at the back of the
room prevents sounds bouncing back to
the mixing console, avoiding echoes.

In order to satisfy noise requirements,
the removal of low level clicks and pops
etc, a machine room was built for almost
all fan-driven pieces of equipment. Those
that had to remain in the control room
are housed in an acoustically designed
racking system. The performance of the
air conditioning system also had to be
below the ambient noise level of the
room itself.

It was equally important to have no
noise breakthrough from the studio,
which it is especially difficult to achieve
at low frequencies; there is a limit to
how much isolation you can get. So the
control room is in a totally physically
detached building and the separation
between the rooms is therefore excellent.

The existing studio lacked a very tight
acoustic isolation room for vocals and
instruments with no acoustic coloration.
This is built in a separate shell, but the
separation requirements are not as great
here as for the main room.

The design of the building as a whole
involved things such as the abundance of
windows and therefore daylight. This is
controlled by the roof overhanging the
windows, creating a shadow in summer,
but allowing the sun in during the
winter, maintaining a consistency in the
level of light. The finishes reflect the
original design of the studio. All the
hardware and ironmongery is
Scandinavian, the only UK materials
being the bass absorber material.O
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If you listen carefully
you’ll find out what the
music industry is
talking about!!

Sony Pro-Audio

Sony PCM-3324 Digital multi-track recorder
@ Dynamic range —More than 90 dB
@ Channel separation —More than 80 dB

@® THD —Lessthan 0.05%
@ RM-3310 Remote Controller/Autolocator §°I"V B":"dca‘e‘t HLe
. elgrave House
@® Four memories —Channel setup SON Y ® Basgi;ng View, Basingstoke
@ Four memories — Channel grouping Broadcast Uﬁ%‘éﬁ%ggg 2

Telephone (0256) 55 0 11
International +44 256 55 0 11
Telex 85 84 24

Fax G2/G3 (0256) 474585
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STUDIOFILE

Somewhere between The
Hague and Rotterdam in the
little town of Monster, there is
a most peculiar studio.

The multitrack machine is a
Tascam 58 and the mixing
console an Allen & Heath
System 8. A demo studio you
might say. But this studio
produces CD masters for
Japan, and people like Art
Blakey and the Jazz
Messengers, Hank Jones,
Georg Mraz, Joe Farrell, Chet
Baker and the late Percy
Mayfield all recorded albums
here. In the last two years
over 80 jazz albums were
recorded by sound engineer/
owner Max Bolleman; so it’s
no demo studio.

Let’s start at the beginning.
In Holland Max is a well
known jazz drummer but since
it is rather difficult in Holland
to make a living playing
drums, Max works as an
optician. About three years
ago he started a 2-track
studio.

Max says: “All the
recordings [ make concern jazz
music. Overdubbing is very
rare, so | saw no point in
buying a multitrack machine.
Soon though, I discovered that
time was a problem. Most jazz
musicians don’t like waiting
around just to get the sound
right. As soon as they are
ready it’s playing time and if
the tape is not rolling, the
atmosphere could be lost.
Therefore I start working
before the musicians come in.
In most cases I know who's
coming, know his sound from
other records or live gigs so [
choose the mic and try to set
the gain, EQ and even the
compressor. Then I bypass
everything and when they
come in to play and are
warming up I listen to the
instrument to judge the sound
and find the right spot for the
mic. Then I check if the
decisions I made were correct.
If necessary I discuss the
sound with the musician: ‘is
this really the sound you like?’
I see no point in recording
them as they are, if that’s not
the way they like to sound.
One of the functions of a
studio is to improve the sound
without affecting the
personality, it must remain
recognisable. So one has to
make artistic decisions at high
speed but I am used to it now.
To illustrate this point it takes
me three to five minutes to

Control room

get the drum sound right. If I
don’t make it in five minutes,
I won’t make it at all. If this
occurs, which is very rare, it
keeps me awake overnight. I
simply can’t stop thinking
about what went wrong.”

After some time Max bought
a Tascam A-3440 with dbx
to record critical signals
separately. All recording was
and still is done in real time
and the gnly purpose of the
4-track machine was to have
better control over the mix.
After a short time this
machine was replaced by a
Otari 5050 4-track. The dbx
150 units were used again and
two Revox PR-99 2-track
machines and some dbx
compressor/limiters were
bought. A lot of records were
made with this equipment
several of which received good
reviews in German and British
jazz magazines.

As time went by a new
Yamaha C-7 grand piano and
more equipment was bought
including a Lexicon 200 digital
reverb, the Allen & Heath
Brenell System 8 16-8-2
console and Bruel & Kjaer
microphones. Max decided to
buy a Tascam 58 to postpone
all mixing decisions to a remix
session. The sound during the
recording session still remains
extremely important. If the
sound is not right during this
session, Max realises that it
could never be good. ‘Fix it in
the mix’ does not exist.
Depending on the number of
instruments, most of the time
only the drum kit is mixed
down to a stereo signal during
the recording session. Two
more dbx 150 units were
bought to complete the set-up.
For digital mastering a Sony
PCM-701ES plus SL-C9 is
used. Transcription to the
industry standard (PCM-1610)

can be done at Phonogram or
Adriaan Versteijnen’s Digital
Editing Room. In most cases
CD masters are recorded
directly on the digital set.
They are released through Bae
State, a subsidiary of RCA
Japan. Other labels Studio 44
works for are Timeless and
Criss Cross both Dutch
companies specialising in jazz.
The seven-year-old Timeless
label is distributed in over 40
countries.

The Tascam 58 has a sticker
with ‘Ampex’ on top of the
Tascam logo. Max explains:
“Musicians who see the name
‘Tascam’ all react the same:
‘Hey, Tascam, I have one at
home, nice machines’. But you
can see that they think ‘Why
don’t we do this at my place?’
They forget that I have over
20 condenser mics, a Lexicon,
a stack of compressors etc.
Furthermore they don't realise
that my Tascam cost five
times as much as their 3440.
To avoid long discussions I put
the sticker on. It works
perfectly, and don’t forget that
it is not the machines which
make the music. The old Rudy
van Gelder records are
collector items now because of
their sound but those albums
were recorded with the
equipment of 20 years ago.
With jazz there is no budget to
buy all the equipment pop
studios have. And even if
there was such a budget, it
would be used differently.
When I bought the reverb, for
instance, I compared several
units, all sounding great and
the one offering even more
programs than the other. Since
all units could make the .
sounds I wanted, I bought the
cheapest one. The thing is that
it sounds right. With the
grand piano it had to be an
expensive one because there is

a large difference in sound. I
went to the Yamaha
distributor and picked out the
best sounding one (each piano
has its individual sound and
quality, despite the same type
number). So, if you're
interested in recording jazz
you better keep your budgets
as tight as possible. You
should only invest in
equipment that really matters
to the sound and forget about
the gadgets that are important
in pop studios.

Studio 44 has a very
comprehensive headphone cue
system built around the Fostex
10 in 2 line mixer. The
outputs of all eight subgroups
are buffered and fed to the
eight inputs of a chain of six
line mixers. Furthermore the
main console’s aux lines are
fed to the bus ins and the
reverb’s outputs are fed to the
remaining two inputs. The
main console’s aux mix is
available at the line mixer’s
headphones output even when
all controls on it are down.
Communications make use of
the same lines. Furthermore
each instrument or group of
instruments can be mixed on
top of this and reverb can be
added to personal taste. There
is a master volume control and
a headphone jack. The built in
headphone amp is replaced by
a 5 W type to have sufficient
power. Studio 44 equipment
includes: Tascam 58, 8-track
recorder with four dbx 150
units; Revox PR-99 master
recorders, one equipped with
dbx 150; Sony PCM-
701ES/SL-9; Tascam PE-40
parametric EQ; Allen & Heath
Brenell System 8 16-8-82;
Lexicon 200 digital reverb; dbx
165A and 160X comp/limiters;
and the usual mics U87,
B&Ks, AKG 414P48 and so
on. Monitors featured are
Tannoy Little Reds and 15 in
monitors; Auratone 5C and
Nikko Beta amps.

At the end of this year a
larger studio will be available.
The control room will measure
5x6 m and the studio 8x11 m.
Height will vary between 3.1
and 5 m. The plans are ready
but need the government’s
approval since no ‘industry’
was planned there; the local
officials do not foresee any
problems however.

Hans Beekhuyzen
Studio 44, Herenstraat 44,
Monster, 2681 BH, The
Netherlands.
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different EQs....

at your fingertips!

The PPE-2400 from Stage Accompany:
“a unique, new approach to equalizing”

he PPE-2400 programmable two-channel four-band
parametric equalizer with MIDI offers unsurpassed flexibility
and total digital control of all variable settings.

The built-in memory enables storage, recall and comparison
of up to 64 different programs. Once you've determined an
optimum EQ, you can retrieve it instantly with the push of a button.

The user-friendly design gives a clear view of all controls and
makes the equalizer very easy to operate. Push-buttons are
used throughout and combine with led displays to achieve an
unprecedented degree of accuracy and reliability. They are
provided for input gain, cut/boost level, centre-frequency, Q-
factor, output attenuation and for memory banks and registers
Input and output levels are visible on led bars with peak-hold and
clip indication.

The advanced software-based operation of the PPE
2400 creates unlimited possibilities to cater for all your future
requirements. A serial data bus and MIDI interface facilitate
external control of the equalizer by any MIDI keyboard, sound
sampling system or ordinary PC. An optional remote control unit
with memory brings true portability to your EQ programs. Simply
link the unit to any PPE-2400 and you can recall any program
within seconds. An SMPTE interface for automatic operation

coupied with studio recording systems will soon be availabie.

Other top-of-the-line features include the unigue lock
function, which disables all front panel controls to prevent
unauthorized alterations of all settings. This feature does not
affect the actual operation of the equalizer and is unlocked using
a programmable 3-digit code. Other user programmable
functions comprise overall gain and centre-frequency up/down
speed.

Unlimited potential
Stage Accompany has a continuing commitment to excellence
in complete computer controlled sound systems, including
mixing consoles, equalizers, reverb units, delays, electronic
crossovers and power amplifiers. Uitimate control of each unit is
achieved from an easy-to-use keyboard, while the status is
displayed on a screen.

The PPE-2400 analog, digital controlled equalizer
amply matches the performance and capabilities of the all-digital
competitors at only one tenth of the cost. By combining top-
quality components with an unequalled solid construction this
equalizer is also ideally suited to the heavy handling in “on the
road" situations.

Stage Accompany..... you need it!

for more information contact:

tel: (0)20-925091
6196

stage accompany

Holland: Stage Accompany: Anodeweg 4, 1627 LJ Hoorn, tel: (0)2290-12542, telex 37989 Stage nl
Austria: Kuhnl & Wurzer, WaldeggstraBe 68, 4020 Linz, tel: (0)732-688125 Belgium: Stage Accompany,
Hendriklei 50, 2020 Antwerpen, tel: (0)3-2160352 France: Caw Sonoss, 3 Rue Vieille, 59160 Lomme,
Germany: Stage Accompany, Marienburger StraB3e 29, 4460 Nordhorn, tel: (0)59211-
Italy: Kennel s.n.c., 324 Corso Unione Sovietica, 10135 Torino, tel: (0)11-612148 Switzerland:

" Stage Accompany, SpiseggstraBe 30, 9030 St. Josefen, tel: (0)71-281696  United Kingdom: S.E.D.

27 Guildfordstreet, Luton LU1 2NQ, Beds, tel: (0)582-452495
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For today's accessible studio technology. there's a new way
of buying.

Stiring Audio Systems.

We're here not simply to sell you a studio system. but to
find the best one. at the best price, to suit your own needs.

If there's a system that's better balanced than the obvious
choice. for the same price, we'll tell you so.

Ask Andrew Stirling and Garry Robson.

With therr depth of industry experience, they Il make the
most of a budget. whether you're setting up a |6-track studio,
upgrading to 8-track. or adding effects.

WE WONTSELLYOU

This s where you'll get hidden value in your investment,
because we make sure we know what's what before we
recommend any thing.

Once the hardware's decided. we'll help you organise the
purchase with financial planning.

Our hardware, in fact, includes some of the best names in
audio.

OTARI
The outstanding MTR-90 Series | comes in a variety of
configurations from 8 to 24 track
Along with the fine MTRI12 and MTR-20. there's a range
of mastering machines for every application.
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We can offer their new MX-70 in partnership with the
excellent Soundcraft (600 console asa 16-track system that's
exclusive to us, supplied installed and fully cabled.

SOUNDCRAFT

Another exclusive: 24-track
excellence at a reasonable price. The
Stirling Soundcraft System features the
1600 console, matched perfectly with the
superb Soundcraft 70 Series lIl, complete and ready to run

Also from Soundcraft come the remarkable 7524 in-line
console, status-switchable at a touch. and the respected 2400
split mastering console.

What you'llend up with is a perfect
system for a perfect studio— and we i
wontleave you until it's performing
exactly as specified.

EFFECTS

We deal with names whose
reputation precedes them, ike AMS and Drawmer whose
effects are found the world over, and we stock the new REV-7
Yamaha digital reverb.

There are microphones from Neumann and AKG, and
Tannoy's proven monitoring systems.

TECHNICAL SUPPORT

When you're up we'll keep you
running. The services of Technical
Support Manager Rod Thear are avallable
for long-term service, and those of Andrew Stirling and
Garry Robson for consultation at any time — that's what we mean
by “investment”.

We've a 24-hour UK delivery service (same day in

DIO SYSTEM

London), where appropriate — a total service from start to finish.

Major manufacturers have endorsed our new formula —a
reflection of their own attitude to progress.

Ifyou'dliketo call, or visit us, we're iIn Swiss Cottage, just
ten minutes from the centre of London. We look forward to
seeing you.

Stirling Audio Systems. Unique solutions. for unique

studios.
Stirlin
D AUDIO SYSTEMS LTDg

I Canfield Place London NWe 3BT @ 01-6254515
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ihei Takeuchi now 82 years old
and chairman of Sanken
Microphone Co Ltd, still has
vivid memories of his elder
sister’s voice singing the
Scottish folk song Annie
Laurie. Her voice was
reproduced on a hand-made waxdisc and
turntable he made when he was just 12
vears old. Since then he has been a
prolific inventor and entrepreneur.

In 1925 at the age of 22. he arrived in
Tokyo from his hometown of Chitta.
300 km to the west of Tokyo and found
work in a small loudspeaker company.
Unfortunately the firm went bankrupt
eight months after he arrived. Since
then, he has worked only for himself.
His two younger brothers later joined
him. Sanken’s name resulted from the
trio of Takeuchi brothers. (‘San’ in
Japanese means three).

His entrepreneurial activities began in

1925 when he designed and
manufactured radio receiver fuse tubes.
Aside from running his own company he
also used his engineering talents to
assist his friends in resolving a variety
of engineering problems in such diverse
areas as ship’s radios, cone speakers for
crystal radios, dynamic speakers and
even 35 mm movie cameras! By 1933 he
had moved from a somewhat unstable
start-up enterprise to a more solid one
with the company receiving a long-term
contract to supply components for
electromagnetic oscilloscopes from a
rapidly growing electric instrument
maker.

It was during this time—1933—that
Rihei Takeuchi obtained his first patent
for the anti-ugglomeration of carbon
particles in carbon microphones. He also
developed a moving coil microphone and
a moving magnet microphone. In
1934 the company began producing
moving coil microphones and in 1935
developed a globe-shaped dvnamic
microphone for film recording use at the
request of Mr Ibuka (the current
honorary chairman of Sony). This
microphone was called the ‘Takeuchi
microphone’ following Mr Takeuchi’s
contributions. Mr Ibuka also acted as his
patent attorneyv when Mr Takeuchi filed
for a patent of @ microphone diaphragm
mounting.

In 1939 NHK the Japan National

Miniature dvnamic mic—1940

Masao Konomi traces
60 years’ of development
of this Japanese
microphone

manufacturer

Rihei Takeuchi

Broadcasting Corporation wanted a
miniature dynamic microphone. The
following vear Sanken successfully
developed a stand microphone for
announcers.

During World War II. Sanken suffered
because some key engineers were drafted
and lost. In 1947 shortly after the end of
World War II Sanken succeeded in
developing the model MCM-1. This was a
dynamic microphone with an aluminium
diaphragm. It was used primarily for
radio broadcasts and more than a 100
units were sold.

In 1948 a microphone diaphragm was
developed using polystylol. Sanken
introduced the MS-1. MS-2 and MS-3—a
new series of dynamic microphones
incorporating the new diaphragm.
During this time JVC started buying
microphones from Sanken on an OEM
basis and have since become one of
Sanken’s best customers.

The Takeuchi microphone—1935

2% HISTORYOF
"SANKEN MICROPHONE

NHK's interest in Sanken microphones
continued with the purchase of the MS-2
microphone for outdoor use in 1950. In
1951 a research programme began to
develop a miniature microphone. In
1952, the company developed their first
pencil-type microphone the MS-4 again
in collaboration with NHK.

In 1954, as a result of Neumann's
successful introduction of the M49
condenser microphone, Sanken began
research with NHK to develop a
condenser microphone. Toshiba also
began purchasing microphones from
Sanken on an OEM basis. Since then,
Toshiba has also been one of Sanken’s
best customers.

In 1956, the company was incorporated
and a new MS series of microphones—the
MS-5, MS-6, and MS-7—was introduced,
all of which were moving coil
microphones. The MS-5 is an omni-
directional pencil shaped microphone
with 20 mm polystylol diaphragm. The
frequency response extends from 50 Hz to
10 kHz with a sensitivity of —72dB. Its
main application is for outdoor and
indoor interviews. So far Sanken has
sold more than 5,700 units. The MS-6 is
a shortened version of the MS-5. and the
MS-7 is a portable version. In 1959. the
MS-68 which is hung around the neck
was developed.

In 1964, working in conjuction with the
NHK Research Laboratory. Sanken
developed the MU-1 moving coil type
microphone. The MU-1 was primarily
developed as a speech microphone and
was used extensively at the Tokyo
Olympics.

The MU-1 was the first small sized
omni- and uni-directional microphone
with a front/back ratio of 30 dB from
100 Hz to 6 kHz. The prominent thought
behind this project was development of a
microphone with a good feedback margin
so avoiding the possibility of feedback
during the speeches of dignitaries in the
huge Olympic stadium. Sanken is proud
that the Emperor and Mr Brundage then

MCM-1-1947
=
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president of the Olympics Committee
made speeches using the MU-1.
Broadcasting engineers from all over
the world have also admired the ML-I
microphone, which is a cap-mounted
close-talk moving coil microphone,
because of its fine sound quality. The
microphone is good for outdoor
broadcasting as it does not pick up
neighbouring sound such as wind,
ambient noise or the voices of other
announcers nearby. This microphone
may be the first one to use double tubes
from a mouthpiece to a microphone unit
mounted in front of the ear. The double
tubes enable the ML-1 to have a figure-
of-eight polar pattern up to 2 cm in front
of mouth and to have a very flat
frequency response from 50 Hz to 10 kHz
so that speech can be recorded with little
distortion. In addition, the ML-1 has a
significantly reduced sensitivity below
1.5 kHz to any sound coming from a
distance of 1 m, eliminating
neighbouring sounds such as general
ambient noise and nearby voices. It is
also light to wear. Broadcasters all over
the world have referred to the ML-1 as a
‘magic microphone’. Almost all the
microphones used at the Tokyo Olympic
Games were made by them—a notable
| achievement.

In 1967 a uni-directional dynamic
microphone the MU-2, was jointly
developed with NHK. After almost 18
vears this microphone is still popular in
Japan for interviews. It is small and it
covers a low frequency range with little
handling noise. During this year Sanken
and NHK developed the CUS-101 a
miniature-sized uni-directional condenser
microphone which uses 2.4 micron thick
polyester as a diaphragm. The objective
of the design was to make the
microphone small enough so that it
would not be easily noticeable in a TV
broadcast. The small size has made this
a popular microphone in Japan and so
far over 1500 CUS-101s have been sold.
In addition the quality of voice recording
is assured by its condenser capsule. An
important feature of the CUS-101 is the
well designed shock absorption mount,
which eliminates even the knocking
sound when the CUS-101! is put on a
table. Finally, another important feature
is that the CUS-101 can be applied to
many situations because numerous
adaptors have been developed.

For the Sapporo Winter Olympics in
1968 Sanken developed the CL-201 and |
CL-202 condenser-type microphones.
These microphones are designed for
hand-free head mounting. The biggest |

! T ) )
| MS-5 omni-directional mic—1956

o

Condenser mic—1954

technical challenge was to produce a
microphone that was free from moisture
problems. The Olympic microphones
would be used in environments ranging
from —20°C to room temperature. They
had to go from outdoor to indoor and vice
versa without performance deterioration.
Conventional microphones performed
unsatisfactorily, as condensation tends to
form on the diaphragm, resulting in sound
quality deterioration. Extensive research
was conducted to eliminate this problem.
Since the introduction of the CL20! anc
CL202, all Sanken microphones have
incorporated designs against moisture
formation. Another important part of the
design was the microphones’ ability to be
less sensitive to ambient noises and pick
up human voices effectively.

In the course of manufacturing the
CUS-101, Sanken started looking for a
metal diaphragm because of anticipated
stability against temperature changes
and humidity. Titanium is light, strong.
corrosion-free and immune to changes in
temperature, so Sanken felt titanium foil
might prove an ideal material for use as
a diaphragm in their condenser
microphones. After extensive research

| Sanken decided to use titanium for all

their condenser microphones. Having
made the decision, Sanken have now
observed a significant improvement in
performance stability of their
microphones and a longer life.

In 1975 an MS-type stereo microphone,
the CMS-2 was developed. Its diameter is
only 43 mm and its length is 176 mm. Its
overall performance specification are the
same as the Neumann SM-69 but the
microphone is much smaller. Such
miniaturisation is feasible due to
Sanken’s original ‘push-pull’ capsule
design. Due to this design, sensitivity is
increased by 6 dB over a non-push pull
microphone of the same size. This ‘push-
pull’ design successfully integrated the
three conflicting design goals: a wide
dynamic range; a wide frequency
response and small size. The microphone
is suited for local broadcasting stations,
since it is a small yet very high quality
stereo microphone. In addition, because
of its small size, when used in a TV
studio the microphone does not obstruct
vision.

In 1979, in anticipation of the digital
audio era, NHK and Sanken launched a

MU-1-1964
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joint development programme for the
CU-41 uni-directional double condenser
microphone. Dr Mizoguchi chief
microphone designer of NHK at the
time, and engineers of Sanken predicted
then that after the introduction of digital
audio equipment, the two ends of audio
systems, microphones and speakers,
would be found to be considerably
lacking. In other words, they would not
live up to the engineering specifications
achievable by digital audio technology,
which are almost entirely based on
electronics. Based on this analysis, they
set themselves a design goal to develop a
microphone which would be well
matched for a digital audio system.

After careful examination of the design
specification, they came to the conclusion
that the microphone needed to sound as
transparent as possible. Sanken'’s
definition of a transparent microphone is
a microphone that converts sound to
electrical signals with the least
distortion of the targeted sound. Such
distortion could come from non-linear
frequency response, self-generated noise,
clipping of a large volume of sound,
different polar patterns at different
frequencies, and proximity effect. After a
few years of strenuous efforts they
succeeded in developing the CU-41.

The performances given in Table 1
have been achieved by incorporating a
double condenser capsule configuration.
A wide frequency response and a wide
dynamic range are two conflicting
demands in microphone capsule design.
Dr Mizoguchi and Sanken engineers
came to the conclusion that by having
one capsule it would not be feasible for a
microphone with a cardioid polar pattern
to have a frequency response covering
from 20 Hz to 20 kHz with a flatness of

HISTORY OF

+1 dB and with a dynamic range of
125 dB. The two capsule design solved
this dilemma. The small capsule 1s
mounted approximately 2.5 cm above the
larger capsule. The small capsule
handles higher frequencies and the
larger capsule lower frequencies at a
crossover frequency of 1 kHz. The two
ouputs from the two capsules are
combined electronically to produce one
output. Possible phase differences
between the two capsules have been
controlled for all practical purposes and
reduced to a minimum level.

Unique to the CU-41 is an acoustic
circuit mounted in the back of the large
capsule which almost eliminates
proximity effect. The CU-41 uses one
micron thick titanium diaphragms,
which assures stable operations under
humid conditions and different
temperatures, and a long life because of
titanium’s corrosive-free nature. It also
has a well-shielded structure, resulting
in significantly lessened effects from

electromagnetic interference. Also a well-

designed structure prevents CU-4I from
picking up handling noises.

The CU-41 has been proving itself to
sound and recording engineers around
the world that it is one of the highest
quality general purpose microphones
with an honest, clear, clean and almost
distortion-free sound. The CU-41 is now
being accepted as very suitable for

TABLE 1

Manufacturer's specifications of the CU-41.
Frequency response: 20 Hz to 20 kHz+1 dB.
Self-generated noise: less than 15 dB per IEC.
Dynamic range: 125 dB.

Maximum sound pressure: 110dB with 1%
distortion.

Polar pattern: uniform cardioid over audio
frequency range.

Proximity effect: significantly lessened.

SANKEN MICROPHONE

compact disc recording.

Sanken believe that by using the
CU-41, sound and recording engineers
will be freed from sound characteristics
peculiar to other microphones; if they
want to change the texture of sound,
they can do it at the console or a later
stage audio processor. In other words,
their creativity will not be bound by the
peculiar texture of the microphones used.

There is a growing awareness among
audiophiles in Japan that the quality of
microphones used for CD recordings is
very critical, since such shortcomings can
be heard. As a result, recording
engineers should be wary of recording
music for a compact disc with mediocre
microphones. After having invested in
expensive digital recording equipment it
would be a waste of their investment to
ruin the quality of the original sound by
using mediocre microphones. Once the
original sound is recorded, currently
available signal processing systems
would provide any colour or texture of
sound they like. It is therefore, very
important to pick up sound in a form as
close as possible to the original sound.
Sanken’s experience would suggest
talented sound engineers and producers
easily understand this concept.

As a company Sanken are open to
listening to the needs of professional
recording people and broadcasters. With
its long experience in microphone
innovation and design, Sanken feel that
they can meet all professionals’ needs. If
they cannot, at least they will be able to
give their customers a detailed
explanation as to why they cannot. At
the end of the day however, Sanken
want to remain small, and do not have
the capacity to respond to extremely
large demand.[]

ML-1 cap mounted close talking moving coil mic

MU-2C—1967

CU-41 launched with digital in mind—1979
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If only
your ears could see.

If you could see what your ears can hear, the
precision which makes Tannoy monitors
different would stare you in the face.

You would see the time difference in high
and low frequencies on other, ordinary
monitors. You would probably even spot the
nasty phase incoherence and other unsightly
phenomena.

Now put a Tannoy with SyncSource under
the magnifying glass, and see what you can
hear. Look at the phase perfection and the way
in which the correct time relationships of
fundamentals and harmonics are maintained.

Then Iook at the practical advantages.
More complete audio information, and greater
freedom of movement behind the recording
console without being restricted to an on or off
axis listening position.

For more information on Tannoy monitors
with SyncSource single point sound sources,
just ‘phone or write.

®

The Name for Loudspeakefs

FW.0O. Bauch Limited

49 Theobald Street, Boreham Wood, Hertfordshire WD6 4R7
Telephone 01953 0091 Telex 27502
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ALTEC

Altec Corp, 1515 South Manchester,
Anaheim, CA 92803, USA. Tel: (714)
774-2900.

UK: Audix Ltd, Station Road, Wendon,
Saffron Walden, Essex CB11 4LG.

Tel: 0799 40888.

9842-8AD: 2-way control room monitor.
9844 A: 2-way control room monitor.
9845A: 2-way control room monitor.
9849-8A/D: 2-way control room monitor.
A7X: 2-way control room monitor.

APL
Acoustic Physics Laboratories, 3877
Foxford Drive, Doraville. GA 30340,
USA.

Control Room Monitor: 5-way, triamped
control room monitor.

AURATONE

Auratone Corporation, PO Box 698,
Coronado, CA 92118, USA. Tel: (619)
297-2820.

UK: Scenic Sounds Equipment
Marketing Ltd, Unit 2, 10 William Road,
London NW1 3EN. Tel: 01-387 1262.

5C: 1-way, nearfield, 30 W RMS.
5MC: 19 in rack with 3x5C units.
T5: 2-way, freefield, 40 W.

T6: 2-way, nearfield, 80 W.

T66: 2-way, nearfield, 100 W.
QC66: 3-way, nearfield, 100 W.

B&W

B&W Loudspeakers Ltd, Meadow Road.
Worthing BN11 2RX, UK. Tel: 0903
205611.

USA: Anglo American Audio Company
Inc, 345 Nugget Avenue, Unit 22,

‘000'series

power amplifiers

*3000 watts in 5% inches

® HIGH EFFICIENCY dual power su lies
from TOROIDAL transformer an

computer grade capacitors.

@ FULLY PROTECTED against damage to

either load or amplifier.

® SPACE SAVING occupies only 3 units

{5%") of 19" rack space.

*dx3000 bridged mono

dx1000
1000W nto 8, mono
600W into 4, per channel
300W into 8, per channel

dx1000A
1500W into 8. mono
800W into 4, per channel
450W into 8, per channel
dx2000
2000W into 4, mono
1200W 1nto 8, mono
1000W nto 2, per channel
600W nto 4, per channel
300W nto 8, per channel
dx3000
3000W into 4, mono
1600W into 8, mono
1500W into 2, per channel
B800W into 4, per channel
450W nto 8, per channel

="

Hill Audio

Hill Audio, Inc.. 231 Marquis Court, Lilburn, GA 30247 USA (404} 923-3193 TLX 293827 HLAD
Headwater Industries, 635 Caron Ave., Windsor, Ontario N9E 5B8, Canada (519) 256-2454
Hill Audio, Ltd., Hollingbourne House, Hollingbourne, Kent ME17 1Q|, England (062 780) 555 TLX 966641 HILL

ONITOR SURVEY

Scarborough, Ontario, MIS 4J4, Canada.
Tel: (416) 297-0595.

801: 3-way, freefield, 50 W minimum.
802: 3-way, freefield, 80 W minimum.
808: 3-way, freefield, 700 W.

BOXER

USA: Valley Audio, 2821 Erica Place,
PO Box 40743, Nashville, TN
37204-3111. Tel: (615) 383-4732.

UK: Discrete Research Ltd, Unit 15,
North Field Industrial Estate, Beresford
Avenue, Wembley, Middlesex HAO 1YB.
Tel: 01-900 0355.

Boxer 4: 3-way, control room monitor,
4000 W.
Boxer 2: 3-way, control room monitor,
2400 W.

DAVIES

SW Davies Ltd, 30 Strutton Ground,
London SW1P 2HR, UK. Tel: 01-222
5587.

UK: Audio Design Calrec Ltd, PO Box
182, Reading, RG2 9BA. Tel: 0734
861088.

USA: Audio Design Calrec Inc, PO Box
786, Bremerton, WA 98310. Tel: (206)
275-5009.

841: 3-way control room monitor
including 2-way active crossover 200 W
min.

831: 3-way control room monitor
including 2-way active crossover 200 W
min.

821: 3-way control room monitor
including 2-way active crossover 200 W
min.

EASTLAKE

Eastlake Audio (UK) Ltd, Unit 2, 10
William Road, London NW1 3EN, UK.
Tel: 01-262 3198.

JM3T: 2-way active, control room
monitor, 400 W and 100 W.
JMT7T: 2-way active, control room
monitor, 400 W and 100 W.

ELECTRO-VOICE

Electro-Voice Inc, 600 Cecil Street,
Buchanan, MI 49107, USA.

UK: Shuttlesound Ltd, Unit 15, Osiers
Road, London SW18 1EJ. Tel: 01-871
0966/7/8.

Sentry 100A: 2-way, nearfield, 300 W.
Sentry 100EL: 2-way, nearfield, includes
amplifier.

Sentry 500: 2-way, freefield, 400 W.
Sentry 505: 2-way, wedge front, 400 W.
Sentry 3: 3-way, freefield, biamped

500 W.

FOSTEX

Fostex Corp, 512 Miyazawacho,
Akishima, Tokyo.Tel: 0425-45-6111.
Telex: 2842-203.

UK: Bandive Ltd, Brent View Road,
London NW9 7EL. Tel: 01-202 4366.
USA: Fostex Corporation of America,
15431 Blackburn Avenue, Norwalk, CA
90650. Tel: (213) 921-1112.

LLS/4: 4-way. control room monitor,
350 W.
LLS/3: 3-way, control room monitor,
225 W.
LLS/2: 3-way. control room monitor,
150 W.
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G700 Mini reference: 2-way, nearfield,
40 W.

GAUSS

Cetec Gauss, 9130 Glenoaks Boulevard,
Sun Valley, CA 91352, USA. Tel: (213)
875-1900.

UK: HHB Hire and Sales, Unit F, New
Crescent Works, Nicoll Road, London
NWI10 9AX. Tel: 01-961 3295.

7480: 4-way, biamped, control room
monitor.
7350: 3-way, biamped, control room
monitor.
7351: 3-way, biamped, control room
monitor.
7528: 1-way coax, nearfield, 200 W.

GENELEC

Genelec, PO Box 36, 74101 Ilsalmi,
Finland. Tel: 358 77 13311.

UK: Future Film Developments, 114
Wardour Street, London W1V 3LP. Tel:
01-434 3344.

1019A: 2-way biamped, nearfield.
| S30: 3-way triamped, freefield.
1022A: 3-way triamped, freefield.
1024B: 3-way triamped freefield.
1025A: 4-way 4 amps, freefield.

HIDLEY

Tom Hidley Design (Cote D'Azur) Ltd, 9
Lancaster Mews, Hyde Park, London W2
3QQ, UK. Tel: 01-402 7071.

Custom Hidley/Kinoshita 2-way designs
available in five versions, 600 W.

JBL

JBL Inc, 8500 Balboa Boulevard, PO Box
2200, Northridge, CA 91329, USA.

Tel: (213) 893-8411.

UK: Harman (Audio) UK Ltd, Mill
Street, Slough, Berks SL2 5DD.

Tel: 0753 76911.

SLT-1: 2-way, nearfield, 50 W.
4401: 2-way, nearfield, 60 W.
4312: 3-way, freefield, 80 W.

4411: 3-way, freefield, 150 W.
4425: 2-way, freefield, 200 W.
4430: 2-way, control room monitor,
300 W.

4435: 2-way, control room monitor,
375 W.

KEF

KEF Electronics Ltd, Tovil, Maidstone,
Kent ME15 6QP, UK. Tel: 0622 672261.
USA: KEF Electronics of America Inc,
14120-K Sullyfield Circle, Chantilly, VA
22021. Tel: (703) 631-8810.

KM1: 3-way triamped, freefield,
including amplifiers.

KLEIN + HUMMEL

Klein + Hummel, Zeppelinstrasse 12,
D-7302 Ostfildern/Kemnat, West
Germany. Tel: 0711 455026.

UK: FWO Bauch Ltd, 49 Theobald
Street, Boreham Wood, Hertfordshire
WD6 4RZ. Tel: 01-953 0091.

USA: Gotham Audio Corp, 741

Washington Street, New York NY 10014.

Tel: (212) 741-7411.

092: 3-way triamped, freefield, including
amplifiers.

096: 3-way triamped, freefield, including
amplifiers.

098: 3-way triamped, nearfield, including
amplifiers.

OY: 3-way biamped, freefield, including
amplifiers.

KLARK-TEKNIK

Klark-Teknik ple, Klark Industrial Park,
Walter Nash Road West, Kidderminster.
Worcestershire DY11 7HJ, UK. Tel: 0562
741515.

USA: Klark-Teknik Electronics Inc, 262a
Eastern Parkway, Farmingdale, NY
11735. Tel: (516) 249-3660.

Active Monitor: 2-way. freefield.
including amplifiers.

LOCKWOOD

Lockwood, Lowlands Road, Harrow.
Middx, UK. Tel: 01-422 3704/0768.
USA: Randy’s Roost, RCA Buildings, 30
Music Sq West, Nashville, TN 37203.
Tel: (615) 254-8825.

Universal Major: 2-way, freefield, 120 W.
Studio Academy 1: dual concentric.
freefield, 85 W.

Studio Academy 2: dual concentric,
freefield, 60 W.

Studio Academy 3: dual concentric.
freefield, 50 W.

Miniature Monitor: 1-way, freefield
60 W.

MEYER

Meyer Sound Labs Inc, 2832 San Pablo
Avenue, Berkeley, CA 94702, USA.
Tel: (415) 486-1166.

UK: Autograph Sales Ltd, 2 Spring
Place, London NW5 3BA. Tel: 01-267
6677/01-485 3749.

833: 2-way. freefield, 400 W.

MUNRO

Munro Associates, Waterfront ‘D’
Warehouse, Metropolitan Wharf,
Wapping Wall, Docklands, London E1
9SS. UK. Tel: 01-480 7121.

SLT/MAS5: 5-way. control room monitor
including 5x500 W amps and electronic
Crossover.

3-way softdome: 3-way, control room
monitor, power handling dependent on
units specified.

MUICIIS

16:2:1 12:4:2:1 16:4:2:1
All from one 19" rack mount console
® 3 band Equalisation
® 2 auxiliary sends
® 90mm smooth action faders
® Mic and Line inputs
®

Subgroup direct outputs

Hill Audio, Inc,
231 Marquis Court
Litburn, GA 30247 USA
(404) 923-3193

TLX 293827 HLAD
Headwater Industries
635 Caron Avenue
Windsor, Ontario N9E 5B8, Canada
(519) 256-2454

Hill Audio, Ltd.

Hollingbourne House
Hollingbourne, Kent ME17 1Q), England
(062 780) 555

TLX 966641 HILL

W

® RIAA equalised inputs

@ Peak LED on inputs

® 12 way LED displays on masters
@ Phantom power on every input
® 5532 Op-amps throughout

Hill Audio
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MONITOR SURVEY

QUESTED

Quested Monitoring Systems, The
International Business Centre, 29
Glasshouse Street, London W1R 5AP,
UK. Tel: 01-734 6080.

Q4125B: 4-way, active control room
monitor, 6.2 kW.

Q412: 3-way, active control room
monitor, 3.8 kW.

Q215: 3-way, active control room
monitor, 2.9 kW.

Q212: 3-way, active control room
monitor, 1.8 kW.

Q115: 3-way, active control room
monitor, 1.6 kW.

Q112: 3-way, active control room
monitor, 1.2 kW.

Q209SB: 4-way, control room monitor,
2.5 kW.

Q209: 3-way, control room monitor,
1 kW.

Q205A: 2-way, nearfield, 400 W.
Q205P: 2-way, nearfield, 400 W.

ROGERS

Swisstone Electronics Ltd, 310
Commonside East, Mitcham, Surrey CR4
1HX, UK. Tel: 01-640 2172.

USA: Naiad Products Inc, 1051 Clinton
Street, Buffalo NY 14240.

LS3/5A: 2-way, nearfield 50 W.

LS5/8: 2-way, biamped, freefield, includes
amplifiers.

LS5/9: 2-way, nearfield, 100 W.

LS5/10: 2-way, freefield, 350 W.

Studio 1: 3-way, freefield, 200 W.

SPENDOR

Spendor Audio Systems Ltd, Station
Road Industrial Estate, Hailsham,
Sussex BN27 2ER, UK. Tel: 0323
843474.

USA: RCS Audio International, 1055
Thomas Jefferson Street Northwest,
Washington DC 20007. Tel: (202)
342-0400.

BC1: 3-way, freefield, 55 W.

BC3: 4-way, freefield.

SAl: 2-way, nearfield, 40 W.
SA3: 2-way, freefield, 100 W.
SP1: 3-way, freefield, 90 W.

TAD

Technical Audio Devices, 5000 Airport
Plaza Drive, Long Beach CA 90815,
USA. Tel: (213) 420-5700.

TAD-1: 2-way, biamped control room
monitor, 600 W.
TAD-2: 2-way, biamped control room
monitor, 300 W.

TANNOY

Tannoy Ltd, The Bilton Centre,
Coronation Road, Cressex Industrial
Estate, High Wycombe, Bucks HP12
3SB, UK.

UK: FWO Bauch Ltd, 49 Theobald
Street, Boreham Wood, Herts WD6 4RZ.
Tel: 01-953 0091. )

USA: Tannoy North America Inc, 97
Victoria Street North, Kitchener,
Ontario, Canada N2H 5CI. Tel: (519)
745-1158.

Dreadnought: 2-way, freefield, 1000 W.
Super Red/M1000: dual concentric,
freefield, 500 W.

Buckingham/M2000: 2.way, freefield,
1000 W.

Classic/M3000: dual concentric, freefield,
500 W.

FSM: 2-way, freefield, 700 W.

SRM10B: dual concentric, freefield,

250 W.

Little Red/SRM12B: dual concentric,
freefield, 350 W.

DTMS8: dual concentric, nearfield, 120 W.
SRM12X: dual concentric, freefield,

350 W.

SRM15X: dual concentric, freefield,

500 W.

UREI

JBL Inc, 8500 Balboa Boulevard, PO Box
2200, Northridge, CA 91329, USA.

Tel: (213) 893-8411.

UK: Harman (Audio) UK Ltd, Mill
Street, Slough, Berks SL2 5DD.

Tel: 0753 76911.

Model 811B: coax, control room monitor,
150 W.

Model 813B: 2-way, control room
monitor, 150 W.

Model 809: coax, freefield, 100 W.

VISONIK

Kurt M Bruns (GmbH) & Co,
Nordkanalstrasse 46, 2000 Hamburg 1,
West Germany.

UK: Uher Sales & Service Ltd, Unit Q1,
Cherrycourt Way, Leighton Buzzard,
Bedfordshire LU7 8UH. Tel: 0525
383277.

USA: Visonik of America, 701 Heinz
Avenue, Berkeley, CA 94710. Tel: (415)
548-4005.

. David 6000: 2-way, nearfield, 40 W RMS.

WESTLAKE

Westlake Audio, 7265 Santa Monica
Boulevard, Los Angeles, CA 90046, USA.
Tel: (213) 851-9800.

UK: Britannia Row Ltd, 35 Britannia
Row, London N1 8QH. Tel: 01-226 3377.

HR-1: 4-way, control room monitor,
1800 W.

HR7: 4-way, control room monitor,
450 W.

SM-1: 5-way, control room monitor
active, 3600 W.

TM3: 3-way, control room monitor,
1800 W.

TM4: 3-way, active control room monitor,
1800 W.

TM5: 2-way control room monitor,
1800 W.

TM8: 2-way control room monitor,
1800 W.

BBSM-4: 2-way, nearfield monitor,
150 W.

BBSM-5. 2-way, nearfield monitor,
180 W.

BBSM.-6: 3-way, freefield monitor, 180 W.
BBSM-10: 3-way, freefield monitor,
360 W.

BBSM-12: 3-way, freefield monitor,
540 W.

BBSM-15: 3-way, freefield, monitor,
600 W.

YAMAHA

Yamaha Nippon Gakki Co Ltd,
Hamamatsu, Japan.

UK: Natural Sound Systems, Unit 7,
Greycaine Road, Watford, Herts WD2
4SB. Tel: 0923 36740.

USA: Yamaha International Corp, Box
6600, Buena Park, CA 90622. Tel: (714)
522-9011.

NS 1000M: 3-way, freefield, 200 W.
NS 10: 2-way, nearfield, 50 W amplifier.
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Alkai (UK) Limited-Electronic Music
Division, Haslermere Heathrow Estate,
Silver Jubilee Way, Parlovay, Hounslow
diddlesex Tv4 GMF,

Telephone: 01-897 6388

Telex: 832555 AKAILIK G.

Stockists:

Aberdeen ;

Bruce Miller 363 Union Street,
Aberdeen, Scotland,

Cambridge

Cambridge Rodlk, 8 Burleigh 5t,
Cambridge, Cambs.

Cardiff ]

Music Land, 148-152 Morth Road,
Cardiff, 5. Wales.

Chelmsford

Future Music, 10 Baddow Road,
Chelmsford, Essex.

Eastbourne

Peter Bonner Musical, 12a Grove Road,
Eastbourne, E. Sussex.

Edinburgh

Cordon Simpson Ltd, 6 Stafford Streel,
Edinburgh, Scotland.

Fleet

Kingfisher Music Co, 20 Kings Road,
Fleet, Hampshire,

Glasgow

MoCormacks Music, 29-33 Bath Street,
Glasgow, Scotland,

Liverpool

Hesseys Music Centre, 62 Stanley Street,
Liverpool.

London

Freedmans, 627-631 High Street,

Leytonstone, London ET1.
London Rock Shops, 26 Chalk Farm
d, London NW1.

Turnkey, 14 Percy Street, London W1,
Syco Systerns, 20 Conduit Place,
London, W2.

Chromatix, 12 Oak Road, Ealing
Broadway Centre, London W5,

Rod Argent Keyboards, 20 Denmark
Street, London WC2.

Gig Sounds, 86-88 Mitchum Lane,
London SW1&

Maidstone

E &S Electronics, 2 Upper Fant Road,
Maidstone, Kent.

Manchester

A1 Music Centre, B8 Oxford Street,
Manchester,

Newcastle-upon-Tyne

Rock City Music Ltd, 10 Moseley Street,
Mewcastle-upon-Tyne

Morth Mansﬁéld

Carlsbro Sound Centres, 182-184

C hesterfield Road, Narth Mansfield,
Motts,

Romford

Monkey Business, 66 Victoria Road,
Fomiford, Essex,

Swindon

Jahn Holmes Music, 21-23 Faringdon
Road, Swindon, Wilts

AKAI

A new world of sound creation
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NOW AN INCREDIBLE EXPERIENCE.
IN SOUND CREATION...

THE MG1212 RECORDER/MIXER

If you're looking for a complete recording
system — combining multitrack recorder and mixer
into one - then look no further. You've found it in the
AKAI MG1212.

Imagine a unique " cassette tape - the first
of its kind — offering no less than 12 audio tracks
(with dbx noise reduction) plus special sync and
internal control tracks, with the ease and simplicity of
a home video recorder: A sophisticated on-board
autolocator with pinpoint accuracy. And much more.
it's already exciting, .

+« Now imagine a full-function 12-channel
multitrack mixing console with professional-

. standard controls and flexibility. 3-band sweep EQ.
LED bargraph metering. XLR mix inputs. Insert
points. And a unique centralised push-button routing
matrix. It's all there: just what you'd expect froma
company like AKAI.

But now imagine both these units - 12" 12-

" track recorder and mixer - together in the same
* machine. The result is a unique, compact, integrated
package that no-one else can match. Its all-in-one
concept eliminates tiresome multitrack wiring looms -
and brings you flexibility, versatility, ease of use and * «
sensational sounds.

It's that special combination of versatilitz: and
ease of use that gives the MG1212, and the whole
AKAI Micro Studio System, the edge. If you're looking
for a new creative experience, AKAI's got your sound.

-

For stockists see facing page.
\ wyy @4
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"
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A new world of sound creation
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LETTERS

Letters should be marked ‘For Publication’ and sent to the Editor at the Croydon address on page 3

Hearing damage

Dear Sir, Over the past decade or so the
growing concern over noise in the
workplace has generated an equal concern
on the part of studios and mixers
regarding hearing damage as a result of
monitor levels well in excess of the safe
figures published for noise. While such
concern is natural, it is, I think,
unnecessary, and disregards a very large
body of data on the subject.

I started recording music in 1955,
under the tutelage of Bill Putnam, whose
monitor levels were even then legendary. I
think Bill maintained a monitor level of
something about 120 dB SPL at 0 VU so

that the monitor would go to pain if he
got overmixed. Saved his having to
constantlv watch the meter. I recall with
mixed feelings hearing the wonderful
sound he got on Ellington. Baste, Kenton
and such. But, as I was recording for
him, and was four feet closer to the
speaker than he was, I went to pain at
about minus three.

In any event, I learned, and in doing
sessions on my own, I used the same
monitor levels—still do. Additionally, 1
know several other mixers with similar
experience. None of us have any hearing
loss attributable to high monitor levels.
Age, yes, although the people I know have
pretty good top end response for a bunch

| =

Tel: O1-387 1262

SCENIC SELLS AMEK
SELLS CAPABILITY &

S(;l’.Nl(‘ SOUINDS l"_.Ql ‘lII’T\/‘IENT LIMITED
Ulnit 2. 12 William Road, Eondon NW I 3EN
Clelex: 27939 SCENIC G

of old fogies.

In light of all that, I think it can be
safely said that the danger of high
monitor levels has been greatly
exaggerated. The danger does exist, and
I've been hurt but it’s not what’s
commonly thought to be.

It is fundamental to western music that
all the permissible chords for a given
melodic note are contained in the
harmonic structure of that note, between
the fourth and sixteenth harmonics. For
that reason it can be said that every
instrument in a band or orchestra is
playing the same note, usually the bass
note, with the various sections merely
plaving different harmonics of the root.

It comes down to having to hear only
one thing at a time. The harmonics of the
bass note overlay it in even multiples,
with the result that the eardrum pumps
smoothly in and out without strain.

The same cannot be said of noise,
which contains any number of unrelated
frequencies, and of a band playing out of
tune, which can be accurately described
as noise. In fact, the first clue that the
band isn’t quite in tune is the impulse to
turn the volume down.

Well equalised monitors are a special
case. I stretched an eardrum once in a
concrete control room with subsonic stuff,
not knowing it was there, and it was
miserable. It would be well to be very
sure that everything that the monitors put
into the room can be heard, so one’s ears
can defend themselves.

In sum, while noise is ruinous to
hearing, music ain’t noise, and a great
deal of experience among high level
mixers indicates that thunderous
monitors do not damage one’s ears.
Yours faithfully, Malcolm Chisholm,
721 Brompton Place, Chicago,

IL 60657, USA.

Aphex Aural
Exciter

Dear Sir, Thank you for the July review
of our Type ‘B’ Aural Exciter. However,
there are some minor inaccuracies that [
must bring to light.

Firstly—the Drive indication on the
Type ‘B’ is tri-colour, green/yellow/red
with yellow being the desired region of
operation. Secondly, the Type ‘B’ has an
operating level switch on the rear to allow
it to operate at —10 or 0 dBm operating
levels for the widest application.

Yours faithfully, Jon Sanserino,
Aphex Systems Ltd, 13340 Saticoy
Street, North Hollywood, CA 91605,
USA.

Wilf
Would the writer of a letter who signed
himself ‘Wilf but did not include an
address or any means of contacting him,

please contact us so that we can publish
your letter and discuss certain points?[]

62  Studio Sound, November 1985

www americanradiohistorv com



www.americanradiohistory.com

The Mitsubishi X-850
We thought wed better look

afterit.

After all, it is the best. Nothing else gives you 32 channels of state-of-the-art PCM digital audio plus extra time-code and
analog tracks. Nothing else gives you the best error-correction circuitry in the world and the revolutionary innovation of
razorblade editing - a digital first!
There’s only one company to call for the Mitsubishi X-850.
Hilton Sound.
Nobody else is as far ahead of the field in professional audio.

Nobody else has the combination of expert knowledge and superb service.
And nobody else was judged suitable to have the first Mitsubishi X-850 available for hire in the UK.

HILTON SOUND - THE FIRST FOR MITSUBISHI.

i = 10 Steedman Street,
S % London, SE17
Tel: 01-708 0483
(24 hr Service)

i} o
le EMAIL REF: HILTON-SOUND UK
_ = DGS 1311

n amaricanradicohictaryy com
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...and some people start a session
without a Klark Teknik Reverb.

To find out how much potential you'd have at your fingertips with a DN780 Digital Reverberator/Processor contact your
local representative or Peter Tongue at Klark Teknik., Klark Industrial Park, Walter Nash Road, Kidderminster DY11 7H). UK.
Telephone (0562) 741515. Telex 339821 or David Solari, Autograph Sales Ltd., on (01) 267 6677.

\\\\\\\\\ amaricanradinahictarv cam
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1l amplifiers are designed to
fit into a certain market place
and price range. Cost
considerations are a major
factor limiting the possibility
of marked improvements in
amplifiers but this limitation
is understandable when considering the
evolution of amplifier designs during the
last 30 years. In the fifties basic valve
(tube) designs were common and with
lower overheads in those days not too
expensive to produce. As such designs
were kept simple, they did not have too
many gross design faults. The actual
manufacturing quality varied
tremendously though. When the first
solid state devices became available most
manufacturers rushed into designing
transistorised units. New levels of
measured performance were achieved
which could not be matched by valve
designs. However, the limited capability
of the semiconductor devices then
available and the lack of experience
resulted in units with rather poor
reliability and ‘disappointing’ sound
quality. Even today quite a few
amplifiers have changed little since these
first generation transistorised designs.
The selection of a power amplifier for a
certain application depends on many
variables such as: required sound
pressure level, listening distance, room
acoustics, reverberation, damping, real
load impedance etc. One of the quality
determining points not too well known is
the interface between amplifier and
speaker. While a certain amplifier may
work fine with some speakers, it might

With all areas in the

~ signal chain coming
“under closer scrutiny
~ the choice of power |

amplifiers for

monitoring deserves
equal attention. In this
article Manuel Huber
of FM Acoustics
considers the aspects
of power amplifier
‘design which relate to
‘the professional user

not interface well with other seemingly
similar speakers. This is very often due
to the impedance/phase characteristic of
the speaker and its variation when
driven by a dynamic (music) signal. The
concept of measuring impedance needs
rethinking. The drive requirements of
modern loudspeakers are much under-
rated. In addition to the static resistance
which varies greatly over the frequency
range (a typical speaker with a nominal
8 Q rating can easily vary from more
than 50 © to 2 Q), there are often huge
phase changes that approach a cosine O
of 1 (the worst case where the maximum
current is required at exactly the same

Fig 1: Special 200A load connectors used in the FM 801 and FM1000 Ultra-High power
amplifiers in comparison with a high-quality standard 4 mm banana connector

time when the amplifier achieves its
maximum voltage swing). The phase is
also changing with frequency not exactly
simplifying matters. In terms of a
roughly comparable resistive rating this
would correspond to a load resistance of
between 1 and 50 Q for a typical dynamic
driver. There are few amplifiers that
fulfil such requirements. Most amplifiers’
protection circuits—be they voltage
and/or current limiting, input stage,
driver stage or other forms of limiting—
will activate and cause compression,
limiting or distortion by non-linearity.

If this was not enough, there is a third
phenomenon that aggravates the
situation. After excitation the voice-
coil/diaphragm assembly tries to return
to the normal central position. When the
voice-coil moves back the magnetic field
in the gap induces a current called back-
EMF (electro-motive force) which is fed
back into the amplifier’s output stage.
The already strained output stage is
additionally required to dissipate this
huge impulse current. The larger the
excursion, the worse the situation. This
happens mostly at low-frequencies and
results in compressed, ill-defined bass
reproduction. In practice with certain
amplifiers one can measure and often
actually see that the cone travel of the
bass driver increases linearly up to a
certain power level after which it does
not increase any more despite increased
measured power from the amp. Using a
well-designed amplifier on the same
speaker the cone travel increases to the
limit of its linear excursion. Obviously
the cone is driven more linearly and
without compression resulting in an

| improved transfer of bass signals. In

more than one installation it has been
possible to eliminate monitor equalisers
altogether just by changing to a different
power amplifier. Here we see why it is of
utmost importance to keep the output
impedance (including the speaker cable
and connector resistance) as low as
possible. When using an amplifier that is
free of a limiting protection circuit,
speaker cables cannot be massive
enough. In a typical top class studio
installation a cable square section of at
least 10 mm* (AWG 7) but preferably
16 mm® (AWG 5) is recommended.
Obviously connectors must be able to
accommodate such square sections. Fig 1
shows the special 200 A load connectors
that are used on the larger FM Acoustics
power amplifiers in comparison with a
high quality 4 mm standard plug
normally used. However because of
instability and other possible problems,
many amplifiers may need the additional
cable and connectors resistance (with all
the non-linear effects!) to work at all.
The lower the output impedance of the
amplifier the higher the damping factor
and the less negative influence the back-
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To get your hands

on a Klark Teknik
DN780, put your
fingers in the dial.
all us.

The Klark Teknik DN780 Digital Reverberator/Processor is the first of a new generation of reverberation
equipment. This remarkab%e device offers the user a unique and flexible means of producing realistic
acoustic simulations, for environments of all types and sizes. The inclusion of effects programmes extend
the versatility of the DN780 making it the most powerful acoustic processing package available.
For a full demonstration contact us today.

Autograph Sales Litd &/

Kate Charters, Autograph Sales Ltd., 2 Spring Place, London NW5 3BA. Tel: (01) 267 6677/485 3749.
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IMPORTANT
POWER

TABLE 1
Rated continuous
RMS power into
Amplifier 0 1Q
Brand A 450 700
Brand B 225 360
Brand C 150 250
Brand C bridged 500
Brand D 250 400
Brand E 230 350
Brand F 300 500

Effective max
Maximum peak SPL
theoretical measured at
peak sound microphone
pressure level position
122 dB 119 dB
120 dB 116 dB
118.5dB 115 dB
121.5dB 117 dB
120dB 112 dB
120 dB 113dB
121 dB 121 dB

EMF can have on the output stage.

It must be remembered, the majority of
today’s amplifiers use quite a lot of
negative feedback. Via the negative
feedback false error correction signals
are introduced by the back-EMF which
can make the amplifier misbehave. A
high damping factor per se is not
sufficient. It is important how the
damping factor/low output impedance is
achieved. Most designs rely on high
negative feedback margins to achieve
good damping when measured with static
signals. However the situation with a
dynamically changing load is quite
difterent. There are better solutions that
avoid the disadvantages associated with
large negative feedback margins. An
amplifier should be optimised and stable
even when there is no feedback applied.
Then a small amount of negative feedback
(which in itself is nothing more than an
error correction signal applied to correct
the non-linearities of the preceding
amplification stages) can be added at the
optimal points in the circuit. It is always
a better solution to avoid non-linearities
in the first place rather than trying to
correct for them later on in the circuit!

or the power amplifier the
combination of the above
mentioned phenomena result in a
very complex load that is
changing with frequency and in
addition dynamically with the
music signal! Traditional design
theory indicates that output currents in
the region of 5 to 15 A are required as a
maximum but peak current requirements
of up to 100 A were found when driving
standard dynamic monitor speakers! It is
not unusual to find that amplifiers
specified for continuous 2 © operation fail
to drive speakers with a nominal
impedance of 8 or 4 Q without noticeabte
compression, limiting or instability
effects. Some monitor speakers even
present a dynamic impedance roughly
comparable to 0.5  resistance! Such
impedances put extreme stress on the
output stage and the power supply of an
amplifier. As power supplies of
amplifiers are generally not designed for
such extreme requirements, one will
often find them collapsing under peak
demand with all the negative influences
| stated below. This is one reason why
amplifiers with similar sine-wave power
ratings often have astonishing
differences in actual sound pressure level

when driving a real-world load such as a
loudspeaker. Often they also sound
rather different when driven with music
despite identical or similar steady state
performance. If a system measures fine
but does not sound right trust your ears
and not the (static) measurements!
Somewhere there will be a weak link or
an interface problem.

Bridging is not recommended as each
channel of the amplifier sees a load that
is twice as demanding as normal. The
higher current required can cause early
action of current limiting and protection
circuitry with the aforementioned
negative effects on the audio signal.
Rather than bridging use a higher
powered non-bridged amplifier.

The majority of amplifier circuit
designs use the same basic technology
and come from the same school of
thought. Furthermore tests and review
procedures all over the world are based
on similar specifications obtained with
static measurements and—more often
than not—with dummy loads only. Such
results do not bear any resemblance to
actual performance impressions obtained
when the amplifier and speaker are
driven by real-world signals. There is
almost no practical application where the
amplifier/loudspeaker combination 1s
used for static signal transmission.
Despite this fact the currently used
measurement techniques are based on
the false assumption that static signals
will make amplifiers and loudspeakers
behave similar to when they are driven
by music or dynamic signals. The
measurement results from such tests are
therefore bound to be misleading. It is
the ability to control the load under
dvnamic conditions that determines the
accuracy of reproduction. Unfortunately
until today no accepted criteria nor
measuring instruments existed that
provided meaningful and repeatable
results using non-static signals and
loads. However in actual use simple tests
can show startling differences between
amplifiers.

In a top class studio in Germany the
following interesting test results were
obtained. The signal was either pink
noise or music equalised to be flat at the
microphone position. The % in B&K
microphone was positioned at the centre
of the mixing desk at a distance of 3 m
from the biamplified monitors. The
amplifiers sounded astonishingly
different. One of the major differences,

|

RIAPLIFIERS

the maximum SPL could be measured.
The maximum sound pressure levels
were achieved by the different amplifiers
as shown in Table 1.

As can be seen there are dramatic peak
sound pressure level differences for
amplifiers with similar sine-wave rating.
Differences of up to 8 dB are surely
worth consideration! A further
informative test that shows the
limitations of certain amplifier designs
can be done by routing a signal with a
tight bass and bass drum through
channels of a mixing board and run the
amplifiers at middle to high levels. Then
use the equalisation at around 40 Hz to
80 Hz, add and respectively subtract
equalisation and observe the changes in
sound quality. When subtracting bass all
amplifiers will reduce the bass level and
many may clean up when doing so.
However when adding some dBs in the
low-end it becomes apparent that certain
amplifiers are not able to reproduce
accurately the difference after a certain
power level (still below clipping) has
been reached. This is due to several facts
such as the amplifier’s power supply
running out of capacity (under-designed
transformers or so-called ‘dynamic’ power
supplies, limiting action of power
MOSFET transistors, etc). These will be
discussed in detail later.

In another test two amplifiers with
similar sine-wave power output were
compared on a standard 2-way horn-
loaded PA system. Not only could the
equalisers be set flatter with amplifier A
resulting in up to 4 dB less equalisation
at certain frequencies but also the sound
pressure level over the whole frequency
range was about 2 dB higher as well. At
65 Hz, the SPL difference between the
two amplifiers was a rather shocking
9 dB! When considering that both
amplifiers provided about 500 W RMS
into 4  load and that the loudspeaker’s
nominal impedance was 8 { (a single
15 in bass driver with a passive crossover
and compression mid/high frequency
driver), such large SPL differences make
the usual watt per dollar evaluation
rather obsolete. I have seen similar
results reported from various tests and
trials in different parts of the world.

pecifications should not be a
major factor when selecting a
power amplifier because few
manufacturers guarantee
minimum specifications for each
and every product leaving the
factory. Typical specifications
will not really tell you much about the
true value of a certain component, only
guaranteed minimum specifications
together with carefully controlled
listening tests will provide meaningful
information. Almost all manufacturers
quote standard specifications such as
output power and distortion. However, in
professional applications other
specifications can be as important: load
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Tue Buack & WHITE SELECTION FROM SYCO

ince the introduction of drum machines and

sequencers. countless haurs of studio time

have been lost attempling W synchronise deviees
from different manufacturers. Now there is one device
which has heen aceepted by the industry as the only
synehroniser to solve all known problems — the Friend
Chip SRC (SMPTE Reading Clock).

The SRC is an SMPTI based svnchroniser of
modular design, featuring a number of different
modules with varving applications. Being S\PTH
hased. il is possible to specify the exact start time of
the outpul code allowing the nser (o "drop in” at any
point during a track. 1°s also possible to “pull forward’
any Irack by specitving a slightly carlier start time. All
the output modules in the SRC are equipped with
start/stop functions relieving the user from the task of
resetling cach deviee hefore going into play made

Frienp Cuip SRC-
A NEW
INDUSTRY STANDARD

New Options Three new options have recently
been announced for the SRC - an INPUT module. a new
software release and a MIDI system clock.

Input Module The input module will allow the
user 1o synchronise any device Lo time cade alread
recorded onto tape even it it wasn't originally
senerated by the SRC. 1t also allows the SRC 1o
generate code from an audio drum track and is
cauipped L cope swith drop-ouls and missing drum
beats.

New Soltware Release The new soltware release
olfers SNIPTE time code switchable between fou
standards. 24 frames per second, 25 Lp.s. (BBL). 30
{8, non-drop frame and 30 fp.s. drop frame. The.
number of programmable cue points has heen
increased to 32 and cach sequence and cach piece
may incorporate up to 8 programmed tempo changes.
All this data may now e stored onlo tape for recall at
any time,

MIDESystem Glock The SRC may now be
equipped with a MIDE compatible system clock.

[ vou have everwasted time trving Lo svnehronise
nwo or more inslruments. contact us. We have the
answer The riend Chip SRC

Syco.We are

Syeo. 20 Conduit Place. Tondon W2
lelephone 01-724 2:151 Teles 22278 Syco G.
Fax No. (11-262 608!
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IMPORTANY
POWER

impedance drive capability, input
impedance at different settings of the
level controls (should obviously not vary
with different settings), maximum mains
overvoltage, power consumption,
operating temperature and operating
humidity, etc, and last but not least how
long the manufacturer will guarantee
the availability of spare parts.

It 1s now generally accepted that
balancing transformers do limit the
performance capability of high class
audio equipment. Electronically balanced
input circuits are a better solution.
However they have to be truly balanced
with a common-mode rejection of at least
60 dB and stable input impedance over
the whole audio frequency range.
Integrated circuits are easy to use but
there is no IC that can equal the
performance of a carefully designed
discrete Class A input stage.

Today most amplifiers use similar
circuitry, typically ICs on the input, a
couple of drivers and an output stage.
This makes the design seem very
straightforward but the demand on the
few amplification stages is too high.
Multiple stages having a limited amount
of gain are preferable as the linearity of
each stage and of the whole circuit is
improved.

uite a few amplifier designs
are using power MOSFETs in
the output stage. While power
MOSFETs make amplifier
design easy, with certain
advantages like a higher
input impedance and a
negative temperature coefficient
(protecting the devices from thermal
runaway), the disadvantages are not
often mentioned. The drain-source
resistance on the chip of the MOSFET is
temperature dependent and acts as
protection (higher chip temperature=
higher resistance with a corresponding
reduction of output power). When
analysing such a mechanism one must
again consider dynamic signals not just
sine waves. While the temperature of the
transistor case varies within reasonable
limits, the chip itself heats up extremely

A

fast with the protection resistor tracking
accordingly and limiting the output
current. This results in a compression
effect that can be audible. It is mostly
noticeable with longer duration (low-
frequency) signals which would confirm
test reports indicating a lack of accuracy
in the bass reproduction of power
MOSFET design.

Other designs such as switching and
digital amplifiers have yet to prove their
fidelity and long term reliability
especially in professional applications
where all kinds of interferences and
unknown influences can cause trouble for
even analogue amplifiers. Digital and
switching circuits are much more
vulnerable in these areas.

The importance of power supplies in
audio electronics and especially in power
amplifiers is still considerably
underrated and judged on the basis of
simplistic assumptions. One of these is
the belief that dual power supplies are
necessarily better than a single power
supply. This is not the case. The reason
for dual supplies is economical rather
than technological. In relation to power,
smaller standard transformers are
cheaper than larger ones. This is due to
the much larger quantities that are
manufactured. With today’s technology a
single power supply can be designed to
achieve near-perfect stability, regulation
and separation for all parts of the circuit.
Obviously it is necessary to use advanced
design concepts. A single large power
transformer has one major advantage
over two smaller transformers: if there is
a large impulse signal on one of the
channels a dual transformer design can
only supply half of the total capacity
while a single transformer can supply
the majority of power to the channel that
needs most of the power at this moment.
This results in more stable rail-voltages
and more dynamics.

The rating of power transformers in
audio amplifiers seems to follow other
rules than the ones used in standard
transformer design theory. This is partly
acceptable as the transformers do not
work with a continuous steady state
signal (but then certain types of modern

10 OUTLET DISTRIBUTION AMPLIFIER 3

A compact mains powered urit with one balanced input and ten AC and
DOC isolated tloating line outputs

* Exemplary R F breakthrough specifications giving trouble free opera
tion in close proximity to radio tetephones and links
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* Ary desired number of outlets may he prowided at microphone level to
suit certain video and audio recorders used at press conferences

* Meets IEC65 2. BS415safety and | B.A sgnal path requirements

§ Broadcast Monitor Receiver 150kHz-30MHz ° Stereo Disc Amplifier 3

Also available as a kit of parts 'ess the case and all XLR connectors for one
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|

- and 5 * Moving Coil Preamplifier * llluminated PPM Boxes * PPM Drive

Boards *

Boards and Ernest Turner Movements
Peak Deviation Meter *©
Recorders *

Stereo Microphone Ampiifiers * Advanced Active Aerial
SURREY ELECTRONICS LTD.. The Forge, Lucks Green, Cranleigh,
Surrey GU6 7BG Telephone 0483 275997

* Stablizer and Frequency Shifter |
Programme and Deviaton Chart
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| lower this impedance, the better the

music with a lot of low-end content do
require almost the same amount of
continuous power as a steady state
signal!). However there are limits: one
salesman tried to convince me that his
amplifier would put out 2000 WRMS
bridged into 2 Q. I recognised the
toroidial transformer as a unit rated at
800 WRMS continuous. Interestingly the
power rating on the transformer label
was scratched off on this display

unit. . . It should always be remembered
that there is no perpetual motion. If you
produce 2000 WRMS output from a
circuit you must feed the circuit with a
bit more than 2000 WRMS (and this at
high temperature where transformers
and other components must be derated
for safe operation!).

nother myth is that power
supply capacitance per se is of
prime importance. One can
often hear statements such
as: “‘because of the fact that
amplifier X has 40,000 uF of
power supply capacitance it
has a better bass than amplifier Y which
only uses 20,000 uF”’. The reality is quite
different. Let’s take an example of an
amplifier delivering 100 W into a 4 Q
load. To be able to supply the amplifier
circuits with enough current to reproduce
a single 30 ms impulse, an electrolytic
capacitance reservoir of several hundred
thousands of uF would have to be
provided! Such a high capacitance is not
obtainable within reasonable size and
reliability (electrolytic capacitors are
some of the most critical components in
respect to life expectancy). It would also
be very large and expensive; in practical
terms—an impossibility. More important
than capacitance per se are the ESR
(electrical series resistance) and the
maximum ripple current of the
capacitors used (both of these can vary
tremendously from one make of capacitor |
to another even if they have the same
capacitance/voltage rating), the long
term and short term capacity of the
power transformer, the wire size, the
type of connectors, in short the resulting
total impedance of the power supply. The

performance because the power supply
can react immediately and without
limitations on the current demands of
the amplifier circuits. Only the total
assessment of such variables will give an
exact picture of the quality of an
amplifier's power supply. It i1s amazing
to see manufacturers use huge diameter
mains cables (looking very impressive)
and then inside the unit (at a place the
customer is less likely to see) undersized
transformers, marginal internal wiring,
low-power connectors or DC rail voltage
fuses etc. are used. It must be realised
that a fuse is an non-linear element and
downgrades performance considerably.

A ‘soft’ power supply may initially look
advantageous, as the manufacturer can
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one: Q-Lock by Audio Kinetics.

It's the same all over the world. The
simple, uncluttered controls. The custom
interfaces that suit your machines. The
remarkable software capability. The integrated
system with built-in expansion possibilities. It all
adds up to accuracy and ease of use, and that
means speed and creative flexibility. It means Q-
Lock. If you're looking for an international
standard, you've found it.

Now, more than ever, you need to
keep in sync with the times. Lock around the

1;1e ability to synchronise video and clock - with Q-Lock.
audio recorders is an increasingly vital facility
required in studios all over the world. Asmuch as  Audio Kinetics Limited,
three-quarters of today’s audio recordings Kinetic Centre, Theobald Street,
involve a visual aspect, and recording is more Boreham Wood, Hertfordshire,
international than ever before. Basic tracks in WD6 4PJ England, .
New York, string and brass overdubs in London, Tel: 01-953 8118 Telex 299951 AUDIO KINETICS
dubbingin Los Angeles ... moderninternational ~ Audio Kinetics Inc, 4721 Laurel Canyon Boulevard,
productions need an international standard for Suite 209, North Hollywood, California 91607, USA
machine synchronisation, and there's really only  Tel: (818) 980 5717 Telex 230 194 781.
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IMPORTANT ASPECTS

POWER AMPLIFIERS

claim more ‘headroom’ but in reality
such a power supply can only produce
the necessary current for a few
milliseconds. After that it collapses, the
voltage drops and dynamic limiting of
the output stage occurs. In addition one
has to bear in mind that transter curves
of transistors vary with voltage. A
collapsing voltage changes the transfer
curves and therefore the linearity of the
amplifier. This results in a change in
characteristics and a corresponding
change of the sound quality with
dynamic signals. The smaller the power
supply voltage variation under different
load conditions, the more linear the
output stage works. This is the reason
why amplifiers with a good ‘headroom’
specification and a corresponding
‘dynamic’ or ‘soft’ power supply cannot
reproduce music with accurate dvnamics.
The power supply of a top-class power
amplifier should be ‘hard’, of lowest
impedance, stable and have as much
continuous and peak current capability
as possible.

The extreme current requirements in
high-power amplifiers demand a different
approach to wiring, connectors and PC.
board layout as well as material
selection. Tracks that carry high-power
must be as wide as possible to lower
resistance. Current transfer and
resistance can be further improved by
using printed circuit boards with thick
copper plating (70 um or bhetter 105 um)
instead of the standard 35 um. High-
power connections must be hard wired
and soldered or at least be done with
appropriate high-current connectors.
Another important aspect is the internal
wire size which should correspond to the
maximum current capability of the unit.
Standard output binding posts can

handle up to 16 A. For higher currents
such connectors are not satisfactory
anymore. Fig 2 shows the inside of an
FM 801 precision high-power amplifier,
Note the large sized wire and soldering
of high-power connections. This
guarantees a high damping factor and
allows optimum current transfer. Always
use the largest wire size that fits into
the installation. Because of their non-
linearity speaker fuses are an absolute
taboo. The same applies to light-bulbs
connected in series with the drivers.
Long before light is emitted by the bulb
its resistance has increased tremendously
introducing non-linearity.

Another requirement that is sometimes
underrated is the stability and
impedance of the mains supply available,
for example, while the FM 801 amplifier
draws a mains current of 11 A
continuous at 240 V it can request as
much as 40 A from the mains for an
impulse of up to 50 ms (and that can be
repetitive!). From this it is obvious that
the performance of a high-power amp can
be limited by a marginal mains supply,
cabling or marginal connectors.

rotection systems should not
only safeguard the amplifier
from abuse and dangerous
working conditions but also the
speakers from malfunctioning
of an amplifier. Some designs
rely on DC line-fuses and/or
speaker-line fuses (remember that fuses
introduce non-linearity!). This is
certainly not acceptable. The + and

DC offset should be monitored
continuously and in case the amplifier’s
offset starts to rise or fall for whatever
reason, the protection circuit must switch
off the output to the speakers

Fig 2: Inside view of an FM 801 Precision high-power amplifier. Note heavy gauge wiring.

High Current connections are handsoldered

instantaneously. In some amplifier
designs DC protection circuits will still
allow DC voltages of 15 VRMS or

20 VRMS to pass without switching off.
With such protection circuits and with
other systems using a delay the speaker
may already have been damaged before
the amplifier switches off. If an
amplifier's DC offset reaches the region
of 1 V something is not working properly
and it should switch off immediately.

Overheating protection is used in
practically all designs. Depending on the
type of cooling system used, one can
settle for a thermal sensor on the cooling
fin or it may be an advantage to mount
the thermal sensor right on to a power
transistor housing. It is very important
that the protection circuits react fast.
Some designers still believe that power
transistors can handle continuous
temperatures of 120°C or even 150°C
(such values are quoted in data-sheets of
some semi-conductor manufacturers) but
such temperatures destroy the device 1n
due course. The lifetime of a transistor
depends to a large extent on the number
of thermal cycles and within these
thermal cycles on the actual temperature
difference. This is one reason why it is
not a good idea if amplifiers run cool on
standby because as soon as a signal
arrives, the chip reaches high
temperatures with a resulting large
temperature variation. As transfer
curves vary with temperature as well it
is better to bias the transistors so that
the temperature variation between no
signal and full load remains within
narrow tolerances. This results in a
better linearity of the amplifier (class A
design). To achieve a long lifetime of the
transistors, the temperature protection
should activate around 80°C. This is a
conservative rating with enough reserve
for worst case situations.

Most amplifiers for commercial use
employ steep filters at the input to
protect against HF instabilities, RFI and
parasitic oscillation and very low
frequencies. There is nothing to be said
against such HF and LF protection other
than the negative influence on the phase
and frequency response. Therefore such
filters should be linear-phase and should
not generate any kind of overshoot when
fed with a step function or an impulse.
The widely used Butterworth and similar
filters that produce an overshoot are not
acceptable.

The sound engineer should be warned
when such dangerous HF signals are
present somewhere in the system. Most
of the time they originate in the
equipment preceding the power
amplifier. A good solution is the use of
phase coherent HF filters together with
an HF detector circuitry and an HF
warning light.

One of the most critical points is
protection against short circuits. Even
today a large number of amplifiers use
either a voltage or current limiting or a
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Rycote

POWIER

combination of both. As we have seen.
such protection circuits are not only
triggered when a short circuit or
dangerous impedances are present; as
they react almost instantaneously, they [
can also be activated by back-EMF.
speaker phase, etc. When operating they
often distort the signal badly and some
even oscillate which sounds terrible but |
can also be lethal for the speakers.

well designed short circuit
protection should not be able
to influence the audio signal
in any way, but still protect
the output stage from true ‘
short circuits. This is not |
easily accomplished and
requires elaborate circuitry and
analysing techniques. Switch-on thumps
can become dangerous especially in
biamplified systems using electronic
crossovers. Therefore an amplifier should
be void of any switch-on thumps and
incorporate a turn-on delay.

If the amplifier uses a fan it can run
full speed in most commercial
applications but not in a recording
studio. To keep the transistor
temperature at an optimum level, and to
minimise dust and dirt build-up, it is
advantageous if the unit has a two-speed |
or vari-proportional fan including an
easily replaceable air filter. If there is a
build-up of dust on the boards humidity
could make the dust conductive with a
resulting short circuit. Even protection
circuits can develop a fault. To reduce
failure possibilities to a minimum, a
separate backup protection circuit should
continuously check the operation of the
standard protection systems. To give the
engineer easy clues about the type of
fault or protection, it would be beneficial
to include different indicators for each
protection type on the front-panel. This
catches the engineer’s eye immediately
and he can react accordingly

One of the most important points when
considering a power amplifier for
professional use is long-term reliability
To be able to evaluate the potential of a

| already give clues about possible

| output, the smaller the tolerances and

certain product in this respect, it is
helpful if one has some knowledge of
construction, quality of electronic
components etc. It is a good idea to lift
the cover and have a close look how a
unit is designed and manufactured.
Transformer size, cooling area, solder
joints, contact material, tidiness of
wiring and quality and type of
components used are of prime
importance. A closer inspection will |

limitations. If an amplifier's protection
system consists of a speaker line or DC-
rail fuse, one should be alarmed. Check
details such as the power rating of the
power transistor’s emitter resistors and |
have a look at how many amplification |
stages are employed within the
amplifier. Be aware that in this case the
more stages that are used, the more
linear each stage will be working and
the less static and dynamic distortion it
will add. Bearing this in mind the
circuitry should not be unnecessarily
complex. Power MOSFET designs have a

| tendency to underrate the requirements

on the driving stages. When considering
the output capability do not draw final
conclusions from the number of output
transistors that are used: the same TO-3
case may house a standard chip with a
square section of 4-8 mm"’ while for
instance in the specially made FM 174158
power transistor the square section of
the chip is 28 mm’! As the current and |
power capability and dissipation depend
on the size of the chip a single FM 17418
transistor obviously performs the

function of quite a few standard power

| transistors with better reliability.

Furthermore it is better to use fewer
more expensive high-power devices
instead of many cheaper transistors. The
less devices that are paralleled in the

the more accurately the amplifier will
reproduce signals. Because of their
longer lifetime metal-can transistors
should be used, especially in stages that |
have considerable thermal cycles such as
pre-drivers, drivers and outputs.

Wind JAMMER

A completely new concept.

The new WindJAMMER improves
the performance of any Windshield
by at least 6 dB

Now you can record in conditions
previously considered impossible.

b

( Rycote Microphone Windshields, New Mills, Slad Road. Stroud. GlouceslerrGLs 1RN, England. Tel. 04536 7933@

PLIFIERS ‘

In case of relays—be they used in a
power line or in a speaker line—one
should be aware that the contacts burn |
and age over the years. This increases
the resistance of the relay contact, which
in turn has a detrimental effect on the
power supply impedance, the damping

| factor etc. A good solution is relays with

multiple high-power contacts. Special
contact materials can help too. For
instance in the high-powered FM 801

| with its huge output voltage and current

capability (180 V pp and 100 A), we use
an eight contact relay with a contact
rating of 16 A for each contact for the
greatest long term stability. Such points
may not make any difference when the
unit is evaluated and tested initially (its
relay contacts being still new) but
become increasingly important the longer
the amplifier is operating. The quality of
one single component can make the
difference between an accurate product
that is reliable in the long term or one |
that needs constant maintenance. Even if
the circuitry of a power amplifier is
duplicated 1:1, the actual quahty

between units can still vary because of
the different quality standards of the
parts. Of course heavy-duty components
are considerably more expensive (they |
can easily double the unit's final cost)

but in the long run the money spent on
better components will pay off. |

pace considerations do not
permit a more in-depth
discussion of power amplifier
design. Also it 1s not my
intention to go into details
about characteristics of certain
circuitry as most readers are [
users rather than designers. | hope |
have been able to shed some light on
certain important aspects. Some might

i think that the facts are only important

to those who cannot settle for anything
less than the absolute best but for
professional audio—be it studio |
monitoring, public address or other-

these facts are indeed significant. It is
clear that the initial investment in a |

| totally professional, high quality product

is higher. However when thinking in
terms of total cost (less depreciation
because of higher reliability, long term |
stability requiring less servicing,
extended life expectancy and higher
resale value of the unit etc) an initially
more expensive product will very often
come out at a considerable lower total
cost. In most other industries, purchase
decisions are made on such realistic
evaluations and not initial cost. The
following may not be a popular thought

in so-called ‘modern’ marketing but if
more manufacturers start to disregard
manufacturing costs/sales price as the
only important aspect and commit
themselves to excellence there will be a
new generation of products that are

much more accurate and will stay at the
top longer.[]
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INTRODUCTION TO
LOUDSPEAKER

REVIEWS

“We will shortly commence a series of speaker

review procedures and details the measurements

to be made

bjective speaker analysis is
always preferable to the more
emotive subjective discussion
of a speaker system’s
performance—not only are
there a finite number of
adjectives applicable to
speaker systems, but they tend to be
open to personal interpretation and bias.
On the other hand objective analysis has
always been open to criticism that
speakers which measure similarly don’t
necessarily sound in any way related.
The reason has simply been that
measurement techniques and their
accessibility have lagged behind system
development to the extent that we have
been measuring too few of the aspects of
a speaker’s performunce to define
accurately the factors that identify that
particular unit.

Time delay spectrometry (TDS) as a
measurement technique was first
described by its originator Dick Heyser
in 1967. This paper described a
technique whereby accurate
measurements could be made of devices
and systems that possessed propogation
or inherent time delay. Originally
invented for the measurement of
analogue tape machines, TDS is a time
selective technique well suited to the
measurement of the transfer function of
transducers that have a defined input
and output. TDS is one of a class of two
port measurement systems, whereby the
output of the analyser is sent to the
device being tested, and the resultant
output is analysed.

The commercial availability of a
portable device capable of TDS
measurements, the Tecron TEFI0,
enables many more of the characteristics
that define a speaker’s performance to be
measured quickly and with great
accuracy in otherwise reverberant spaces.
Traditional measurement parameters can
be defined such as the amplitude, phase
and impulse response, in addition to the
TDS specific measurements like the
Energy Time Curve and the 3D
redundant processing plots of time,
energy and frequency.

Time delay spectrometry being time
selective can also allow the simulation of
a true free-field environment. This
means that data can be acquired under
totally anechoic conditions.

It is not the function of this article to
examine the measurement technique

itself, since there is a considerable
library of information on time delay
spectrometry available. Of more interest
is demonstration of typical TEF
measurements and their formats in order
to introduce the series of speaker reviews
of professional monitor systems that we
will be conducting through the coming
months.

The one major disadvantage of the TDS
system is the necessary complexity of the
instrument and the degrees of freedom
that this allows the operator. Many of
the measurements may appear new,
many familiar measurements may be
presented in a different form. There was
considerable concern that a series of
speaker reviews using time delay
spectrometry might present data that
was unfamiliar enough as to cause
difficulty in interpretation. This would of
course unfairly penalise those
manufacturers whose products were first
in the series of reviews.

For this purpose a representative and
anonymous speaker cabinet has been
chosen in order to illustrate some of the
techniques available and the format of

FIG 1 TYPICAL SET UP FOR TEF
MEASUREMENT

POWER

AMPLIFIER
/

v

| TEF 10
COMPUTER

PRINTER

data that the system is capable of
generating.

Room and measurement
set-up

We do not require an anechoic chamber
for these measurements. TDS has
rendered the large, costly chamber |
obsolete. The discrimination of the TEF |
in both the time and frequency domains
is such that measurements are possible
in otherwise reverberant spaces of an
accuracy that cannot be replicated in
even very large anechoic chambers.

Fig 1 illustrates a typical set up for
TEF measurement. The speaker stand
can be rotated through 300° for polar
response plots. We are using a space that
measures 12 mx9.5 mx10 m. In this
room, given a speaker to microphone
distance of 1 metre, we can obtain a
minimum time resolution of 20 ms. This
translates in the frequency domain to a
ripple error of +0.48 dB at 50 Hz.

And now to trade-offs—time resolution
is the reciprocal of frequency resolution
or Tr=1/Fr.

Given a Tr of 20 ms, the max broadband
frequency resolution will be 50 Hz. This
now determines the bandwidth and |
sweep rate of the analyser given the
relationships Fr=S/B and Tr=B/S.

This defines the accuracy available
within the space in both time and
frequency domains. It is necessary to
also define the signal path to maintain
consistancy from one system to another.
Unless manufacturers provide an
amplifier, or crossover and amplifier rack
with theiwr speaker systems as a
preferential choice we will be using the
same amplifier for all the speaker
reviews. The amplifier is capable of
delivering 1300 W into an 8 Q load, run
bridged. The system’s gain is governed
by a programmable voltage-controlled
attenuator for protection.

It is obviously important to provide
sufficient head-room electrically for there
to be no influence on the performance of
the speaker under test, vet taking care
not to drive the speaker into non-
linearity with the test output.
Fortunately, the signal-to-noise
capability of the TEF is outstanding
under all ambient noise conditions
encountered in the test room, and the
only high level test ouputs to be used
would be if we were conducting power
compression tests—in other words the
changes in a speaker’s transfer function
when thermally and mechanically
stressed.

Without in any way wanting to be
drawn into the arguments that still run
through the hi-fi press regarding speaker
cable and interconnects, it is worth
noting the we will use a high quality
and commercially available multi-strand
speaker cable, and that the same set of
interconnects will be used for all the
review speakers.

The family of curves that we will be
using repeatedly throughout the series of
reviews can be summarised in Fig 2,
drawn as for the perfect electroacoustic
transducer. Fig 2a is energy as a

Speaker reviews are scheduled to
appear in the new year and we are
currently compiling a review list.
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Worldwide List of Audio Developments Ltd., Agents
COUNTRY AGENT

Australia Rank Electronics TOTAL
Tel: 2 449 5666 Telex: 71289
Contact: Andrew Harrison
Austria Peertronic
Tel: 43 222 832224 Telex: 134072
Contact: Gunther Friedrich
Balkan States Constantin Stavrinids
Tel: 4121 395015 Telex: 26297 g

Contact: C. Stavrinidis

Canada Gerr Electro Acoustics Ltd.
Tel:416 868 0528 Telex:065 24385
Contact: G. Eschweiler

China Ace (Int’!) Co.
Tel:852 3 7452343 Telex:40442
Contact: Michael Pang /Whymaean Chan

Denmark Kinovox
Tel:452 187617 Telex: 40394 .
Contact: Steen Peitersen
Finland Studiotec KY
Tel:358 0 514133 Telex: 125284
Contact: Peter Stralman
France Simplex Electronique

Tel:331 2715330 Telex: 230045
Contact: J.C. Thobois

Germany Nagra Kudelski GMBH
Tel: 4989 656633 Telex:529893
Contact: J. Weber

Greece K. Stavrinidou
Tel:607 7782938 Telex:210934
Contact: K. Stravinidou

Hungary Cinac
Tel: 4124 711600 Telex:451070
Contact: Henri Suter

India Cinerama PVT Ltd.
Tel: 293873 Telex: 1171198
Contact: S. Agarwal

Israel Sontronics Electronic Equp. Ltd.
Tel:9723 442233 Telex:361579-Ref SSK
Contact: S. Shmueli

Italy Audio International SRL
Tel:392 7384751 Telex: 322251
Contact: R. Beppato

Japan General Traders Ltd.
Tel: 813 2912761 Telex: 24754
Contact: H. Saitoh

Korea Saetong Corp.
Tel: 783 6551 5 Telex: 23596
Contact: J.B.Kim

Kuwait Light & Sound Elec. Co.
Tel: 965 434307 Telex: 4528
Contact: A. Al- Baghli

New Zealand  General Video Int. Ltd.
Tel: 644 881 169 Telex: 30129
Contact: Gerry Smith

Norway Siving Benum & Co.
Tel:472 44 2255 Telex: 17681

Contact: Bjorn Benum JUST TWO OF OUR WIDE RANGE OF

UL E:ﬁ%?'ég?&f&:ié&iz"%Ezé“" PROFESSIONAL MIXERS FOR BROADCASTING,
ontact: Patric hing
Sl O P (P Lk FILM SOUND AND POST PRODUCTION.

Tel:27 11 337 6556 Telex: 485712

Contact: D. Feldman CONSOLE MOUNTED, RACK MOUNTING AND

Spain Telco Electonic S.L.

Lel: 341231 5601 Telex: 27348 PORTABLE VERSIONS AVAILABLE TO ORDER.

Contact: J. Escrig
Sweden Intersonic N B. L
Tel: 468 744 5850 Telex: 11136
Contact: R. Isacson h "
Taiwan Lintair Lng. & Trading Ltd. i :
Tel: 886 23214454 Telex: 22563 J A & - X —
Contact: Duncan Chang \ ¥ 3
Thailand Ace (Thailand) Co. Ltd. i J
Tel: 2812512 Telex: 72300 { Ni
Contact: Bundhit Thongpen ' A o
Tunisia Soger Electronique /
Tel: 2161254 230 Telex: 13447
Contact: C. Barouch
Turkey Nefan Ltd.
Tel: 465952 Telex: 26304 R
Contact: A, Fresco Audio Developments Ltd, Hall Lane, Walsall Wood,

= - L Walsall, West Midlands, WS9 9AU
Contact: W. Mueller Telephone: Brownhills (0543) 375351 Telex No: Audev G 338224

U.S. Office Audio Developments Inc.

Tel: 818 843 7567
Contact: Ron Fuller e e e T
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function of time, 2b is frequency as a
function of time and 2¢ and 2d show the
complex frequency response; phase and
amplitude as a function of frequency.

Fig 3 shows the same family of curves,
but illustrating the type of distortions
that occur in reality. Fig 3a shows that
the ETC now has finite width, and the
jaggedness associated with reflections
and resonances. 3b illustrates smearing
in the time domain, and 3¢ and 3d
shows a non-linear amplitude and phase
response, the phase curve no longer
passing through the origin.

Fig 4 ties the various views of the
complex signal into one diagram, trading
off time and frequency resolution. This
can be displayed in three formats: it is
possible to look at the rising edge of the
speaker system, the decay side of the
curve, and directly down on top of the
display.

System measurements in
the real world

The system chosen to illustrate some of
the TEF formats is a small high power
three-way monitor. Each cabinet has a
reflex loaded bass woofer, a direct
radiating mid range, and a direct
radiating tweeter. The mid and high

frequency speakers are off-set

INTRODUCTION TO
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asymmetrically on the speaker baffle.
The object of this article, however, is not
to conduct a review, but introduce a
measurement technique, so we will not
approach the speaker critically, just
describe what is happening in each of
the displays and how the results are
achieved and analysed.

Space being at a premium, it will
sometimes be necessary to restrict the
number of plots that it is possible to
reproduce, additionally some data can be
better presented in a table. System
sensitivity, specific frequencies, phase
angles and harmonic distortion can all
be presented in this way.

Fig 5 contains some of the basic
information with regards to performance
which we will refer to later.

The time domain

Fig 6 is the speaker ETC or ‘when’ the
speaker and its components are in the
time domain. This measurement is

totally frequency blind. It is important to
note that there are no reflections in this
measurement. What you can see is the
total amount of acoustic energy
dissipated into the room by the speaker.
The room is not contributing at all.

The vertical scale is divided into 6 dB
slices, showing some potential 48 dB of
dynamic range. The time resolution that
we have chosen to use on the ETC is
defined by the number of lines across the
display, the sweep rate and the band of
frequencies covered. These relationships
are defined as: Tr=1/5.Ts and
Tw=400.Tr and Ls=Tw/100 where Tr is
the time resolution per line of the
analyser, 10.9674 us, Tw is the total time
window of the analyser, given 400 lines
per display, and is 3218 us, and Ls is the
line spacing of the display, which is
8.06427 us.

This particular speaker is a three-way
device. Note the cluster of arrivals: A is
the tweeter; B is the mid range, and C is
the woofer. Note that the three speakers
are all separated in the time domain. It
would be possible by introducing delays
in the crossover to remove any inter-
driver delay, and all you would be left
with would be the different rates of rise
and decay of the three drivers. The
narrower the section of the ETC, the
more broadband is the frequency

FIG 4 THE COMPLEX SIGNAL
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Vertical: 6 dB/div with base of display at 40.0 dB
0 dB is located at .00002 Pa
Horizontal: 5300 us or 1.82268 m to
8518 us or 2.92924 m
Scale: 3.0254E-01 m/in or 1.1911E-01 m/cm
879 ps/in or 346 us/cm
Line spacing: 8.06427 us or 2.77332E—-3 m
Line width: 10.9674 us or 3.77172E-3 m
Sweep rate: 15028.70 Hz/s
Sweep range: —31000.40 Hz to 31001.50 Hz
Window file name: AAHAMMING. W8T
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FIG 5 Distortion products referred to the fundamental, FIG 6 ETC
driven with a 50 W input
Frequency 2nd harmonic 3rd harmonic
20 Hz 10 dB 15dB
50 Hz -16dB 20 dB
100 Hz —26 dB —28 dB
1000 Hz 37 dB 45 dB
10,000 Hz —42 dB -32 dB
20,000 Hz 35 dB 39dB
System sensitivity: 84.5dB, for 1 W at 1 m
Nominal impedance: 8 {2

Time

|l
8518 us
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Everyone Says They’re Better—
We Prove It!

e

LT Sowmmnmd
Demsmo ALk esoan

Stereo - Sidw

1. TIME DELAY EFFECTS
2 COMPREISSOR/LIMITERS
3. NOISE REDUCTION
4. PARAMETRIC EQ
5. REVERBS

e Time Delay e Compressor/Limiters
e Reverberation e Expanders

e Crossovers e Spectrum Analyzers
e Tape Noise Reduction + Parametric EQ

Before you purchase another piece of signal processing gear for Studio or
Performance use, you would be Wise to listen to our Demo Album. Instead of
merely ‘‘Saying” we're Better, we Prove it in side by side comparisons with the
competition. You really can pay Less and get a Better product through our factory
direct sales!

We’re out to set new standards for Quality and Performance as well as dollar
value. We want you to choose us for our Quality more than our Prices. Our 15 day
Satisfaction Guarantee and Two Year Warranty on our Crossovers, Time Delays,
Reverberation, Compressor/Limiters, Expanders, Parametric EQ, and Tape Noise
Reduction, allow you to purchase with Confidence.

The Demo Album is both fun and Educational. Examples are drawn from the
master tapes of Top 40 Hits and show some of the most sophisticated effects ever
devised. You-will hear our phenomenal MICROPLATE® Reverb with over 18 KHz
bandwidth in side by side comparisons with the $7,000 EMT® Plate on percussion
and vocals, No other spring revérb would dare attempt such a comparison! The
cost is incredible too, under $600 mono and $1,200 in stereo!

Write or call for a free 24 page Brochure and Demo Album.
LT Sound, Dept. S-2, P.O. Box 338,Stone Mountain, GA 30086
Phone: (404) 493-1258 Telex:5101013193

LT Sound
We Make A Better Product

International literature requests are normally sent by surface, For air mail, send $5 US to cover costs.
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transform of that section, and the better
defined is the time response. Notice the
late arrival of the bass section, and,
comparatively speaking, how long it
takes to decay. Discrete peaks indicate
the presence of reflections, and changes
of slope are indicative of resonances.
Where in the frequency domain they
situated will be determined from the
amplitude response. In this particular
cabinet the high frequency section leads
the mid range by 435 us and leads the
bass section by 1081 us.

Having decided "when' in the time
domain the speaker is, it is possible to
remove the inherent delay between the
acoustic centres of the units, and look at
the amplitude response. It is becoming
obvious that not only does each device
occupy a different ‘when’ but that this
varies with respect to frequency. Again
other views of this will be shown in the
frequency domain by the phase and 3D
plots.

are

The frequency domain

The curves we will show will use linear
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frequency scales not logarithmic, the
amplitude response being overlaid with
the modulus of impedance and the
electrical phase of the speaker. The TEF
itself is indifferent to the input it is
presented with. By converting the output
to a constant current source, and re-
calibrating the input, it is possible to
directly measure the modulus of
impedance with respect to frequency. and
the electrical phase with respect to
frequency.

We require to present not only the
amplitude response of the whole system
but also the resistive and reactive load
that the system presents to the outside
world, as the frequency of the input to
the cabinet is varied. Because of the
wealth of information generated, the
frequency band is split into three

FIG 7 EFC

Sweep rate: 19.73 Hz/s
Bandwidth: 4.4422E+00 Hz
Frequency resolution:

[ [ KEY
‘ | 1 EFC (amplitude
I response’
2 Electrical phase
1 3 Modulus of impedance
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7.7418E+01 m and 4.442K +00 Hz

sections, 0-200 Hz, 200-2000 Hz and
2000-25,000 Hz.

Fig 7 shows the low frequency
response from DC to 200 Hz. Referenced
to 100 Hz, the system is 3 dB down at
58 Hz. This is as we have said a free
field measurement and therefore we
must take into account that the system
is radiating into 41rspace. This means
that the low frequency response would
lift if the cabinet was flush mounted in a
wall. The amplitude response is
acceptably flat, the box resonance is at
56 Hz though suppressed but the speaker
resonance is at 18 Hz. This is a little
low, and the speaker could be stressed at
high levels of low frequency input.
Additionally, the phase angle is —41.97°
at 68.6 Hz. This is highly reactive: in
this case capacitive, and the amplifier
will be required to deliver large amounts
of current while being driven near the
voltage limits of its rails. This speaker
will certainly represent a difficult load at
these frequencies and many amplifiers
will have difficulty with current limiting.

The minimum impedance point is at
140.7 Hz, and is 6.41 Q. This is entirely
satisfactory for a nominally 8 Q speaker
system.

Fig 8 is the amplitude response from
200 Hz to 2 kHz. The response itself is
acceptably flat and it is obvious that we
pass the first crossover point marked by
the ripple in the phase and impedance
curves. In fact this is at 741 Hz. The
speaker still represents a reactive load
and the impedance is rising.

Fig 9 completes the response as far as
25 kHz. The response would again be
good, were it not for a pronounced rise at
16.469 kHz. The ‘Q’ of this resonance is
relatively high, and the result will affect
harmonics and sibilants, making the
cabinet sound aggressive, and perhaps
harsh. The high frequency extension is
good, the system being 3 dB down at
22 kHz. The load is now completely
inductive with both the resistance and
reactance becoming asymptotic. The
ripples in the impedance and phase
response are caused by the upper
crossover point, which is set at 8.9 kHz.

By way of providing a more familiar

Sweep rate: 199.85 Hzs
Bandwidth: 1.4137TE+01 Hz

Frequency resolution: 2.4327E+~01 m and 1.4137E+01 Hz
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FIG 8 EFC FIG 9 EFC

Sweep rate: 15028.70 Hz/s
Bandwidth: 1.2265E+02 Hz
Frequency resolution: 2.8066E+00 m and 1.2265E+02 Hz
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Room Service?

HHB's reputation is founded on quality,
value for money and service, as well as
1ts commitment to the new technology of
digital recording.

S0, as digital multitrack has yet to
become an affordable reality for most
people, we have sought out a superb range
of packages to fill the gap in analogue 24
track choice.

We feel these make sound economic
sense In the 2" jungle.

The picture shows the superlative
Total Audio Concepts ‘Matchless' console -
one of the large range from Amek/ TAC -
and the Sony/MCI JH2424, . n
which has an established

reliability, further enhanced by Sony since
their acquisition of MCI. This package

of console and recorder, complete with
autolocator and audio remote, costs the
same as some recorders alone, but makes
no compromise on quality yet saves
thousands of pounds.

Alternatively for an even higher mixer
specification, we can offer any of the
other Amek/TAC consoles, such as the
Angela or 2500 series, both of which are
avallable with automation if required.

All these consoles feature the famous
Amek EQ, thought by many to be
the finest available, as well as the
facilities that make Amek consoles
world leaders.
In addition to the analogue
\ Sony 24 track recorder, we
| canalso offer their digital
PCM 3324, as well as the
top-line Studer range.

Of course a multitrack
system does not start
and finish with the mixer
and recorder; we can
also supply everything you
need from digital
mastering systems through

signal processors and
| monitors to microphones
We can also put you 1n
touch with the country’s
g . and gain access to the
amazing Tecron TEF 10
All this 1s naturally
supported by HHB's estab-
service.
S0 1f youre on the
dilemma, why not try HHB's
Room Service, and call Martin Westwood.
HHB Hire and Sales, Unit F New Crescent Works,
Nicoll Road, London NWI10 S9AX. Tel: 01-961 3295.

and hardware.
top acoustic consultants,
audio analysis computer.
lished advice and back-up
horns of the 24 track
Al
Telex: 923393.
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reference, and also to introduce the
phase and distortion curves we have
included two log frequency plots. Both
have the same amplitude curve overlaid
on them, Fig 10 has the phase versus
frequency curve, Fig 11 has the second
and third harmonics shown overlaid. It
can be seen that below 6 kHz the phase
curves wraps twice through 360°. This is
because the relatively late arrival of the
bass and mid range units, makes it
impossible to remove the inherent delay
between these devices and the
microphone.

If we were interested in the detailed
acoustic phase of each device within the
system, it would be necessary to disable
the other two, and measure them all
singly, taking care to terminate the
crossover in such a way as to provide a
consistent load.

In order to provide clearer readings.
some key distortion levels have been
moved to the table in Fig 5. All
professional systems should show very
low distortion at 1 W inputs, so we have
chosen to measure at 50 W input. This

INTRODUCTION TO
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represents with this system, an acoustic
output of 101 dB, relative to 20 uPa/m.

3D or time energy
frequency plots

The typical 3D plot showing the rise and
decay of a system is created by taking 32
sweeps and varying the offset delay for
each sweep. These plots can be shown in
any one of three ways; looking at the
rising edge of the system. from T1 to T2.
or by reversing the display. looking from
T2 to T1. and thus displaying the decay
side of the system. The third display is
known as the Frequency Time Curve,
FTC, and shows the 3D from on top of
the display, looking down on the curve.
All levels in the FTC are represented by

! R
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45°
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FIG 10 EFC AND PFC
Sweep rate: 1977.45 Hz/s
Bandwidth: 4.4000E +01 Hz

L.og Fr equenicy

90°

10 kHz 25 kHz

contour lines, and we have chosen this

display to illustrate the polar response of

the cabinet. (See Fig 4.)

However firstly the response of the
system as an electrical input arrives. In
Fig 12, we can clearly see the three
sections of the system. and their
different arrival times. To clarify this
the display has been divided into three.
The tweeter arrives first then the mid
range and then the bass: the frequency
scale is still linear.

If we require greater low frequency
resolution we would just sweep the area
of specific interest. Of most interest here

in the broadband sweep, is the resonance

in the tweeter, now obviously prominent,

Fig 13 is the reverse of this display
and the individual driver resonances are
quite clear. Also obvious is the extra
time necessary for the bass driver to
settle.

Fig 14 is the FTC, looking down on the

display. The time smear is clear, the rise
and fall of the system proceeding from
the bottom of the display to the top.
Finally, the polar response. To make
the measurement, we no longer vary the
time offset for each of the file sweeps,
but just rotate the cabinet 10° between

each sweep. In Fig 15, the centre, darker |

line shows the on-axis response, either
side falling away at 10° per division.
The higher frequencies not only fall
away fastest as expected, but the
dominant resonances linger. They will
therefore be nmiore noticeable off-axis.
This is clearer in Fig 186, the FTC of the
polar plot. It is also clear now that the
cabinet itself is asymmetrical the left or
lower side showing a marked
improvement over the right hand side.
The extra baffle area to the right of the
drivers contributes to the suck-outs—
these are due to diffraction from the
edges and lips of the cabinet. To
interpret this display, imagine that the
speaker lies at the centre of the left
hand vertical axis, and the direct
response lies directly in front. Each
contour represents a 3 dB fall in sound

Frequency resolution: 7.6521E+00 m and 4.4942E -01 Hz

12 dB
A .
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Tt ' \\
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F1G 11 EFC

50 W input

Sweep rate: 15028.70 Hz/s
Bandwidth: 4.4000E+01 Hz

Log Freyuendy

Frequency resolution: 10069E +00 m and 3.4156E 02 Hz
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Vertical: 6 dB/div with base of display at 76.0 dB
0 dB is located at .00002 Pa

Horizontal: 0.00 Hz to 19998.10 Hz

Scale: 5467.68 Hz/in or 2152.63 Hz/icm

Resolution: 5.4319E-01 m and 6.3146E+02 Hz

Time of test: 2500 us 8.5750E-01 m (front) to
9000 us 3.0870E +~00 m (back)
210 psistep or 0719193548387 m

Sweep rate and bandwidth: 10734.80 Hz s and 1.7000E +01 Hz
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It took 20 years of commitment
to build a speaker this accurate,
this loud, tlsversatlle this good

efficientthantheyactually are.

In 1981 the BBC commis-
sioned ustodevelop aspeaker
for them that would be loud
enough for heavy rock but
whichshouldalsobe accurate
enough to mix a symphony
orchestra from.

The KM1istheresult. lthas
beeninuseatthe BBC's Maida
Vale studios since 1982 and
has proveditselfto be probably
the world's most versatile
music monitor and the first real
hi-fidelity rock speaker.

The KEF KM1 is
now in production.

KEFisnotnecessarily thefirst
name that springs to mind when
thinking of heavy duty rock or pop
speakers.

This is not due toany lack of
interest in this particular field.

On the contrary, the problems
associated with rock and pop
music monitors have occupied
our designers and engineers for
twenty years.

It is simply that we couldn't
bring ourselvestobuild aspeaker
that achieved volume at the expense
offidelity, whichisthe universal problem
with high level studio monitors.

Many speakers widely used forrock
monitoring even have frequency
response distortion deliberately
introduced to make them sound more

KEF

The speaker engineers.

; a
KMT1 high level monitoring loudspeaker system

For fullinformation on the KM1 or any other KEF loudspeaker, write or telephone:
KEF Electronics Ltd, Tovil, Maidstone, Kent ME15 6QP. Tel: Maidstone 672261
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pressure level as the cabinet is turned
+150°.

There are other measurement formats
we will use where applicable. The 3D
display can be loaded one curve at a
time to illustrate, if necessary, power
compression in its various forms. The
shift in the phase response. or the
movement of the impedance curve with
respect to rising input power can be
displayed graphically, as can the effect of
long term temperature rise.
Measurements of the system’s headroom,
and its capability of passing transients

INTRODUCTION TO
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will be made where appropriate.
Measurements of the electrical
performance of associated crossovers,
circuitry and amplifiers will be made as
necessary, as well as the overall
performance of the system as a whole.

We believe that TDS analysis will
continue to define the industry standard
of measurement, particularly for
electroacoustic transducers. Hopefully
this series of articles will reveal many
more aspects of speaker system
performance that had previously perhaps
been suspected rather than defined. You
can consider any one measurement as
looking through a reference window as
the device under test. In these terms
TEF analysis is like sitting in a
greenhouse—there is glass in every
direction.[]

2500

TICROM TEFR 1@
20 kHz

0 10 kHz

FIG 13 3D
Vertical: 6 dB/div with base of display at 76.0 dB
0 dB is located at .00002 Pa

Horizontal: 0.00 Hz to 19998.10 Hz
Scale: 5467.68 Hz/in or 2152.63 Hz/cm
Resolution: 5.4319E-01 m and 6.3146E +02 Hz
Time of test: 9000 us 3.0870E +00 m (front) to

2500 us 8.5750E-01 m (back}

210 ps/step or .0719193548387 m
Sweep rate and bandwidth: 10734.80 Hz/s and 1.7000E+01 Hz
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FIG 15 3D POLAR PLOT
Vertical: 6 dB/div with base of display at 82.0 dB
0 dB is located at .00002 Pa

Horizontal: auto 0.00 Hz to 19998.10 Hz
Scale: 5467.68 Hz/in or 2152.63 Hz/em
Resolution: 5.9496E—01 m and 5.7803E +02 Hz
Time of test: 0 us 0.0000E+00 m (front) to

0 us 0.0000E+00 m (back)

0 us/step or O m
Sweep rate and bandwidth: 15028.70 Hz/s and 2.6000E+01 Hz

- g T — -
Vo 1 | RS I c: S
o g o ke Y04 1Az Floar 63 “BdE
TECRUN 1EER 13

Hor 12onmtal

FIG 14 FTC
Frequency: 0.00 Hz to 19998.11 Hz
Scale: 5454.01 Hz/in and 2147.25 Hz/em
499.95 Hz/tic and 2499.76 Hz/tiemajor
Vertical:
Time: 2500E-6 s or 0.8575 m (bottom)
Thru: 9000E—~6 s or 3.0870 m (top)
Scale: 26E—6 s or 0.0090 m/raster
209E -6 s or 0.0719 m/tic
1846E—6 s or 0.6334 m/in
4690E -6 s or 1.6088 m/cm
Resolution: 5.4319E-01 m and 6.3146E +02 Hz
Sweep rate and bandwidth: 10734.76 Hz/s and 1.70000E+01 Hz
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FIG 16 FTC POLAR PLOT
Frequency: 0.00 Hz to 19998.11 Hz
Scale: 5454.01 Hz/in and 2147.25 Hz/cm
499.95 Hz/tic and 2499.76 Hz/ticmajor
Vertical:
Time: OE—6 s or 0.0000 m (bottom}
Thru: 0E—-6 s or 0.0000 m (top}
Scale: 0OE—6 s or 0.0000 m/raster
0E -6 s or 0.0000 m/tic
0E—6 s or 0.0000 m/in
0E—6 s or 0.0000 m/cm
Resolution: 5.9496E—01 m and 5.7803E+02 Hz
Sweep rate and bandwidth: 15028.66 Hz/s and 2.60000E +01 Hz
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BORN TO RUN

The AKG CMS 451 Series remains the yardstick against which to measure all
modular microphone pre-amplifier plus capsule combinations.

CMS is highly flexible with a choice of two C451 Series pre-amplifiers,
universally phantom-powered, with and without bass attenuation plus C452,
a 48 Volt phantom-powered version. The newest unit in the range is the
C460B pre-amplifier featuring sophisticated electronic circuitry developed for

digital music recording.

These, combined with a range of CK Series capsules and accessories
developed for professional sound recording under the most exacting
standards, provide an outstanding combination of flexibility, quality and
reliability. CMS clearly demonstrates why AKG is a world leader in microphone
technology, and that’s why TV and radio broadcast studios, music and film
recording engineers and stage sound users continue to specify CMS.

CK3 CKS
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AKG Acoustics Ltd.,

Name

D Please send me details
of CMS

[]

Vienna Court Catteshall Wharf,

Catteshall Lane,
Godalming,

Address

Please send me details
ﬁrofessional
ones.

of AKG
microp

Surrey GU7 1]G
Tel. (04868) 25702
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My 1T g b 29 Guildford Street, Luton, Beds.
Do lefting Telephane: Luton (0582) 450066

audio sales Telex: 825488 DONLAR G
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SoundcraftatDon Larking Audio Sales

Soundcraft SCM 760 Series Multitrack Machinesu_

Soundcraft SCM760 Series
multitrack  machines are
available in 1" and 2" for-
mats: 8-track expandable to
16-track and 16-track ex-
pandable to 24-track.

The Mark Il model has
closed lock loop capstan

Soundcraft machines

motor circuitry and phase
compensation on the record
electronics providing superb
bass response.

Soundcraft multitracks come
supplied with standard re-
mote control and a 9-mem-
ory autolocator as an extra.

packages tobepurchased ataprice which is less
than some multitrack machines alone.

enable professional 24-track \ o -

Soundcraft CD201 Hig
Speed Cassette Duplicatqr

A duplicating system that
can be easily expanded.
An unlimited number of
slaves may be added easily
and quickly provided
sufficient PSUs are used.
The basic unit consists of
PSU, cassette master and
one slave unit built into a
19" rackable case. The
CD201 dllows copying at
17-times normal speed with
dynamically controlled
manual or automatic rewind
which takes a C60 cassette
back to zero in less than
35 seconds.

h

Sounderalt

an 8-track multitrack
console. It has a

input with 4-band

groups and an 8-way
monitor section which

in a live sttuation.

New 500 Series

Much more than a live
console. The 500 Series
has been designed for use
as a live console as well as

sophisticated balanced
equalisation and 6 aux

buses. There are 8 sub-

doubles as an effects return
to group input when used

Soundcraft 600 Series

A complete 16-track
recording console with 8
sub-groups and 16 tape
monitors and meters.

The 600 Series has been
designed for use with
professional or semi-

professional standard
multitrack machines and
attains the high standards
you would expect to find on
a console from Soundcraft.

Soundcraft Series 20 Stereo Machines

An exciting development
from Soundcraft: a
microprocessor controlled
stereo machine built to
professional standards.
Available in /4" or 142"
format, the Series 20 has
the ability to store a wide

29 Guildford Street, Luton, Beds.
Telephone: Luton (0582) 450066
Telex: 825488 DONLAR G

variety of line-up
calibrations. Adjustments
are via up/down controls,
doing away with fiddly
presets. Inputs and outputs
are electronically balanced
throughout; 14" reel
capacity. A truly

professional

mastering g, 1 e
machine. _

Options ~ §
include . "'

centre \ s0
timecode. Mlcf‘;‘:‘ "o\\ed

audio sales
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Barry Fox investigates the facts behind the industry news

E-mail advice

Quite a few engineers, working with
studios, trucks and groups on the road,
are already using electronic mail as a
way of keeping in touch. For the benefit
of those not yet switched on, think of
electronic mail as the modern alternative
to telex. It’s not an alternative to paper
and postage stamps for non-urgent
communication. E-mail is expensive to
send and read but where telex would be
ideal, you can use a cheap portable
computer, with modem and ordinary
telephone line, instead of a clumsy,
expensive, electromechanical terminal
and dedicated line.

In theory it sounds all very easy. In
practice there are quite a few snags.
Root cause is that the computer industry
knows all about bits and bytes but not
about volts, amps and telephone
technology. Not every audio engineer
wants to be a computer buff.

One day electronic mail will be as easy
to use as a typewriter. But so far. a
confusion of standards, both computer
and electrical, makes using E-mail like
buying a typewriter as a bag of levers,
springs, nuts and bolts. Here are a few
tips, learned the hard way through using
electronic mail in a few odd places.

Most micros will work as E-mail
terminals. There are portables specially
designed for the job. Some are far more
sensibly designed than others. There is
good reason why most people using
electronic mail on the run are doing it
with a Tandy (Radio Shack) 100. Say
what you like about Tandy the spec for
the made-in-Japan model 100 was
written by someone who really knew
what people would need.

All the software you need for hooking
into an E-mail system is there, burned
into the chips. The simple
wordprocessing program, also burned in,
works hand in hand with the E-mail
software. Compare this with the NEC
portable, which comes out of the same
Japanese factory but must surely have
been spec’d by someone who never
actually communicates by E-mail. You
have to enter your own carriage returns
when preparing messages to send; it’s
like using an old-fashioned typewriter.
The Tandy asks what line length you
want and then does it all for you.

On a telex link the signals are
80 V DC pulses. which is why dedicated
lines are needed. For E-mail the pulses
from the computer are used to modulate
audio tones which then go down the line
and are demodulated at the other end
(hence MODulator DEModulator). The
American Tandy 100 has a modem built
in. Thanks to British bureaucracy, tied
in with the clumsy transition period
while British Telecom lost its monopoly,
the British Tandy 100s have no built in
modulator so you need an add-on modem.

Note well that the modem standards
used for Europe are not the same as for

America: the tones are different. If you
are using E-mail in America, you will
need a local Bell standard modem; if you
are using it in Europe you will need a
local CCITT standard modem. There are
dual standard modems but the neatest
trick is to buy a Tandy 100 while you
are in America. It can then be used
without any additional modem for
hooking into any American E-mail
system. Back home in Europe, you just
forget about the inbuilt modem and use
an extra add-on unit that runs at the
CCITT standard.

There are two types of modem, acoustic
and hard-wire. An acoustic modem is
like a mirror image telephone, with a
microphone and loudspeaker to ‘talk’ to
a telephone headset. The hard-wire type
plugs direct into the telephone line,
through a standard US or BT socket.
Acoustic modems suffer from the obvious
disadvantage that they pick up
background noise which can corrupt the
signal going down the line. There are
times when it seems impossible to use a
hard-wire modem: hotel telephones, for
instance, are seldom on a plug and
socket connection for the simple reason
that guests unplug and steal. The trick
here is simple when you know how.

The signal lead from a hard-wire
modem, either external or built-in as in
the Tandy and now some other portables,
terminates in a standard multiway
telephone plug. Only two of the many
wires are ‘hot’. Either break the lead or,
better, plug it into a socket with flying
leads. Tandy sell these. Now put
crocodile clips on the end of the hot
wires. Unscrew the mouthpiece of your
hotel telephone and gently pull out the
microphone. There are two terminals on
the back. Clip on the crocs and you have
direct injection into the telephone
system. Dial in the usual way.

The only snag—any suggestions for
cures gratefully received—is that some
automatic hotel switchboards will
mistake modem signals for fault tones,
and shut down the line. The only safe
answer is use of a telephone which doesn’t
go through an automatic switchboard.

Wherever possible try to use the PSS
system (packet switch stream) which lets
you send data at local call rates by
satellite link back to London. It's
cheaper and less prone to shut down
than dialling a British E-mail number
direct. Alternatively, if the country has a
local E-mail system, you may be able to
dial direct into that and from there
interface with the British system. But
here take a practical tip. Do all the
necessary homework on telephone
numbers and modem standards before
you leave home.

It is usually difficult, if not impossible,
to find the local PSS and E-mail system
numbers from a foreign telephone
directory. Sometimes the only number
listed is an office which works 9-5
weekdays only. You will have to talk to

them before you can get the number of
the 24 hr service line. In Hong Kong, for
instance, subscribers to the British
Telecom Gold system can supposedly
plug direct into the local China E-mail
system which then talks with TG in
London. Recently. I arrived in Hong
Kong on a Friday night and left on
Monday morning, during which time the
E-mail system enquiry office was closed.
I never did get the chance to plug in. So
make sure that you have in advance all
the code numbers and passwords
necessary to get on to the PSS link and
into your E-mail.

The situation in Japan is especially
confusing. Despite the heavy American
influence, the modem standard for their
PSS links is European. This continually
fools American visitors who arrive with
portable equipment, like the Japanese-
made Tandy, and find it will not work.
But even with ‘Eurogear’ it's still not
straightforward. In Osaka recently, I had
a European standard modem but still
couldn’t use the PSS link (Venus) to get
back into British E-mail. After talking to
the phone company, 1 got the Venus
office, who gave me a number. It worked
on 1200 bit/s data rate. My portable
modem, like most, works only on the
300 bit/s standard.

The really smart thing to do, before
making a trip, is this. Check from
Britain on the telephone, code and
password numbers you will need in the
foreign cities you are visiting. Then, dial
long distance from London into the
foreign number, eg dial Osaka 123456
from Tooting, and try from there to get
back into the British E-mail system. It’s
seldom a first time hit but easy when
you get the hang. Believe me, it's far
easier to iron out the bugs from an office
or home phone in Britain, than when
you have just crawled hot, sweaty, tired
and hungry into a tropical hotel room
over a local holiday weekend in the
middle of the night.

Supermarket sales
for CD?

The CD price structure is now cracking.
Pickwick, is offering 12 titles on CD for
£6.99 each. They are all classical, and
original digital recordings. The next
batch will be popular re-issues, of artists
like Jerry Lee Lewis, Mantovani and
Johnny Cash.

The Pickwick discs are being pressed
in France, by the joint venture between
MPO and Mayking. At a pressing cost of
around £2 a disc, Pickwick isn’t getting
fat on a £7 selling price. But it’s a brave
move which could bring CD to the
supermarket.

As predicted Thorn-EMI is to start
pressing CDs at its VHD videodisc
pressing plant in Swindon. But
PolyGram has put the trade price of CDs
up from £5.75 to £6.25. Very strange.[]
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Leading Fdee
Sampling\\Technology?

The laboratory standard sampling
equipment illustrated on the right
will not give you 21 seconds of

20 KHz sampling on each stereo
channel, full editing and
triggering, plus delay, pitch
transposition, sound shrinking
and reverberation; all in stereo.

The Publison IM 90 Infernal
Machine (not illustrated) will do all
these things and more.

Distributed in the UK By:

Scenic Sounds Equipment Limited

Unit 2, 12 William Road, London NW1 3EN
Tel: 01-387 1262, 01-734 2812

Telex: 27939 SCENIC G

Publison 5-11 rue Crespin du Gast, 75011 Paris, France
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LIVEAID

hroughout rock and roll's history
there have been various gigs and
events that have stood out above
the rest as something a little
‘'special’. Each individual has his
or her own special memories:
Woodstock epitomised the start,
followed by the Stones free concert in
Hyde Park, the Isle of Wight Festivals—
where more people turned up than at
Woodstock—and much, much more.

Live Aid, however, involved not only
the organisers and the audiences at
Wembley and Philadelphia but the whole
world was able to experience the world’s
premier rock acts and do something for
the starving millions, outdistancing
political forces worldwide.

The seed that was sown after
Christmas 1984 developed from a live
Wembley gig—with a BBC In Concert
team there to record and later broadcast
the show—to possibly the largest satellite
link-up of all time.

As acts became aware of the
importance of the event, more and more
bands came forward to offer their
services so split-second timing was
essential just to get the large number of
acts on and off the stage.

The majority of the bands had no
sound check on the previous day.
Ultravox—fourth on—was the first to get
a monitor check which also (in the space
of 10 minutes) had to double as the final
set-up as backline was moved forward
from the central stage revolve.

For the next four and half hours there
were only 10 minute breaks between
acts, until the London sets were
interspersed with Philadelphia and
breaks were extended to 20 minutes,
allowing the crews a little relaxation and
moving towards normal festival
changeover times, with little room for
error or any unexpected problems.

The mic patching system was centred
on the revolving stage, which had been
divided into three sections to allow the
extremely tight changeover schedules.

This made it possible for one band to
be playing, the previous act to remove
their equipment and the next one to mic
up (see Fig 1.

The backline satellite stage boxes
(ABC) were run under the stage and up
through the centre of the stage revolve.

To add to the stage manager’s
confusion the revolve’s direction had to
be reversed every three acts so that the
multicores didn’t become twisted. Even
so, at one point one of the three lines did
go down, necessitating a sharp switch-
round with a spare.

Signals from these boxes plus the front-

Further to last month’s
articles on the radio
production and TV and
telecommunications
Richard Vickers
reports on the PA
system used at the
Wembley concert in
this two part feature

Double active stage box (E on flow chart)

of-house vocal stage box (D) (as many
dedicated lines as possible were kept
constant during the show) were run to
the double active stage box (E).

In the Hill System the active stage box
(F) contains the same front end as the
front-of-house mixer, converting incoming
signals to very low impedance,
unbalanced line level signals which are
then run (two signals to a screened pair)
to the front-of-house mixers (OP).

Monitor mixer (GH) splits were
accessed in the same manner, feeding
the line inputs of the two desks. Each
input on the active stage box had
differential transformerless inputs with
screwdriver slot gain control, 30 dB pad
and overload peak 1nd1cat10n (as the line
level input is after the input channel pad
mixers).

The line level feeds were then run via
the FOH multicores (using BICC-Burdy
connectors) out to the mixers and
fantailed to the line level inputs.

For the BBC splits, the line level
signals were run through stepdown
balancing transformers to recreate low
impedance balanced line mic levels for
the OB vans.

Hill Audio’s opinion is that the
advantages of line level multi sends—eg
less prone to RF pickup—far outweighed
the disadvantages needing just one
mulitcore in normal concert
environments to carry mic signals. Any
crosstalk, or so the theory goes, will be
less than on stage spillage, the same
going for stage return signals, a stereo
bandpass to a pair, which are again run
at line level.

The stage had been donated from the
Bruce Springsteen gigs a few days
earlier and, although easily big enough
for that venue was extremely cramped
for the conditions at the Live Aid
concert.

In particular the monitor position was
extremely tight necessitating the
removal of some of the inner PA stack
cabinets so the two monitor mixers could
be fitted in. Similarly the backstage area
had to be sectioned off and policed very
heavily to make sure that all the
equipment due to arrive and depart did
just that.

Both FOH desks had identical effects
racks, offering the choice of AMS
RMX16 reverb, Roland SDE3000 delay,
six Drawmer DS201 noise gates, two
Drawmer comp/limiters, A+D Compex
limiters, Eventide 9710 and 949
Harmonizers, Roland SRE555
chorus/echo and Lexicon 244 reverb.

The FOH desks were 32-input Hill M
series 3, used In conjunction with
12-channel ‘stretch’ boards, the first of
which doubled as control board for
switching between PA mixer 2 and PA
mixer 1.

In addition feeds from the BBC and US
broadcast signals were brought up here
for use with the live videos from the
States and as back-up to the live signals
from the stage.

Full range sends from the control
board were then returned via a Hill
3-way stereo crossover 12 dB/octave slope
back to the monitor mix position at line
level where they were split right and left
and sent to the respective amplifier
racks along cross-stage multicores.
terminated with CPC bayonet
connectors.

Ten-way 1.5 mm multicore cable, again
terminated in CPC bayonet connectors,
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AMEK M 2500 46/24

““Without a doubt the eq
on the AMEK is the best
on any console in the
world...”’ Jerry Boys,Livingston Studios

Now available — the world’s most advanced mixing computer from AMEK/GML with ultra-fast
motorized faders, twin 68000 processors and Winchester disk storage. The AMEK PMO1
Parametric Equalizers may be purchased in Rack-mounting form.

b
AMEK SYSTEMS AND CONTROLS LTD AMEK CONSOLES INC.
Islington Mill, James Street 10815 Burbank Blvd.
Salford M3 SHW, England North Hollywood, CA 91601
tel: 061 834 6747 tel: 818 508 9788
telex: 668127 telex:662526 = -
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LIVEAID

Fig. 2

SECTIONAL
VIEW OF

BASS BIN

TOP ELEVATION

O

|. 53in

were run one per cabinet from each
amplifier to each enclosure.

None of the speaker cabinets was
crosslinked, a practice which in Hill's
opinion reduces, unacceptably, the
damping factor.

Hill flying system design

The Hill flying system is based upon the
amalgamation of earlier, non-modular,
Hill designs. Re-packaged into a single
4-way cabinet (3-way active, HF passive)
the resulting enclosure 53 in high, 45 in
wide, 21 in deep, has a speaker power
handling of 1000 W and can safely be
stacked eight or 10 high due to the
cabinet strapping (via metal black bars
running the length of the cabinets,
secured with butterfly bolts on the rear
of the boxes).

The bass section contains three ATC
12 in long coil bass speakers which act
as both direct radiators for frequencies
ahove 150 Hz and, in folded horn mode,
for frequencies below 150 Hz.

It should be noted that the back of the
enclosure is left completely open, which
does induce peaks around 125 Hz
(filtered out on the FOH graphics) and
could lead to extraneous cone excursion
(see Fig 2).

@] —1 N
P
Q T
Y
ABC Revolve satellite stage boxes 0] PA2 front of house mixer
D Front vocal stage box P PA1 front of house mixer
E Double active stage box (mic sends—stage Q PA1 stretch/control mixer
returns) R PA2 effects rack

F Step down transformer splits for BBC S| PA1 effects rack
G Monitor mixer 1 T FOH graphics & crossover
H Monitor mixer 2 U Stage left amps
| Summing amp vV Stage left FOH speakers
J Graphics & crossovers W Stage right amps
K Monitor amps X Stage right FOH speakers
LM Wedges & sidefills Y DDL & delay tower amps
N PA2 stretch mixer p4 Delay tower speakers

The bass end is crossed over at 350 Hz
to a pair of specially modified Tannoy
dual-concentrics (strengthened cones and
surrounds). These are mounted left and
right of the horn flare, in infinite baffle
enclosures, handling frequencies up to
1.5 kHz. They are angled to the Emilar
compression driver which is mounted on
a short Renkus Heinz flare.

The Emilar handles frequencies from
1.5 kHz to 6 kHz and the passive
networks in the cabinet bypass HF
signals to the Tannoy tweeter units.

When stacking or flying side-by-side,
an angle of 7° between cabinets is
preferable to avoid inter-stack phasing
problems.

At Wembley, 52 cabinets were
employed each side—10 powered by Hill
TX1000 3-channel amplifiers—the
remainder by 22 Hill DX3000
2-channel amps. TX1000s were
specifically built for use with this rig,
though Hill are gradually converting to
the DX3000 (650 W into 8 Q per
channel).

To improve the quality of the sound,
connections to the amplifiers were via a
10-core, 1.5 mm multi-way speaker cable
with CPC bayonet connectors to gain a
better damping factor, each of the 12 in
bass speakers are powered from an
individual pair of cores, whilst mid and
treble use one pair each.

Monitor system

The desks employed were Hill M series 3
boards, 32 into 10 configuration,
featuring 12-band input LEDs, 4-band
EQ with two sweepable mids and 10
outputs. Line level inputs from the
active stage boxes were again used.

The paralleled male and female XLRs
(for mic signals) are of particular
interest. allowing the board to hecome a
central patching point in more orthodox
systems,

Outputs from these desks were treated
by a combination of Klark-Teknik
DN3030, and White series 4000 Ys-octave
graphic equalisers which then drove Hill
3-way switchable crossovers (12 dB per
octave slope), which in turn fed Hill
TX1000 amplifiers.

These drove the tri-aniped wedges,
which employed the same driver types as
the main PA—two ATC 12 in long coils,
Tannoy 10 in dual concentrics and
Emilar, hung on Renkus-Heinz flares.

All the wedges were stationed in front
of the stage revolve and were then
moved into position between sets once
the next act’s equipment was moved to
front stage.

Instead of the more commonly flown
side fills, mobile C3 FOH cabinets
mounted on flight cases were more
adaptable for multiple use as drum fills.
side fills and so on.

Approach, staging and
microphone (LA3)

(MH=Malcolm Hill, MS=Mike Scarfe,
RV =Richard Vickers)

MH: When we were first approached,
only a few weeks before the event, all we
were looking at was a show at Wembley
with maybe 10 or 11 acts.

RV: In early June about the time of
APRS, wasn't it?
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Cable Technology.

The one stop
cable shop.

B Klotz audio cable
B Klotz modular stageboxes & multicores

B "Broadcast Series” studio interface cables
B Neutrik XLR connectors

Full colour catalogue
and price guide
available on  ~—.
request. y =

72-74 EVERSHOLT STREET LONDON NWI
TELEPHONE 01-387 5783 TELEX 28159

1BY

HOUNSLOW CENTRAL
HOUNSLOW WEST

HATTON CROSS

HEATHROW CENTRAL

POWERPLAY

NEXT STOP ON
THE PICCADILLY

At least that’s the way we, and many of our English clients, think
of Powerplay Studios.

15 Minutes from Zurich Airport — 90 nunutes from London — you
will find our two studio facility, complete with SSI. 4000E and
Total Recall, Studer A800, a mouth-watering choice of
outboard equipment and just about everything else you would
expect in a top London Studio — except the hassle.

We hard!v dare mention our residential facilities, leisure area, lake
views, ski-ing, and the very special advantages of working in
Switzerland, irresistible? We hope so. To find out more contact
Silvia Hagen at Powerplay.

POWERPLAY

RECORDING STUDIOS AG
CH 8124, MAUR ZURICH. SWITZERLAND Telephone 01-980 1521/22

@N

SWISS

. __.'Innovate CQntmuously

a eously Ne '
die cast " fa(:lg’ph:g mcm,g“ sif
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ACOUSTICAL INTERFACE™
SYSTEM

PS9200 DUAL CHANNEL POWER SUPPLY

Shown PS9200, 4012 and 7013

Precision Acoustical Measurements
with FFT’s, Scopes and Meters.

The system includes:

®* Type 1 Measurement Microphone(s),
Companion Preamplifier(s) and Cables.
e Available in 1, 2 and % Inch Models.

ACO Pacific, Inc., 2604 Read Avenue
(415)595-8588 Belmont, CA 94002

ACOustics Begins with ACO

IFUTURE FILM DEVELOPMENTS

ALLOTROPE LIMITED 114 WARDOUR STREET

W’Tﬁ@

TT

216t
{ ALTEC LANSING
| ATLAS

H

Soundex
FORMULASOUND  Spe [[nr n

TRIMM.INC.
TUCHEL

Panamic Fish poles.

COHERENT Time-code & video products.
beyerdynamic }))) Microphones, headphones & headsets.
LN A= Cables & winders.

cpher dgtdl Time-code products.

Showroom & trade counter open from 9.30 to 17.30 MON-FRI
10.00 to 16.00 on Saturdays. Catalogues and further information
avallable free of charge, on application.

] FUTURE FILM DEVELOPMENTS

P.O.Box 3DG, 114 Wardour Street,London W1A 3DG, England.
Telephone: 01-434 3344 & 01-4371892. Telex: 21624 ALOFFD G.
Cables: Allotrope-London W1.

Up the JACOB'S (,\‘ X‘“\ ladder another rung

1st UK studio with ,‘,;-‘
W

,.k\x

32 track digital

@ Bookings (0252) 723518 Telex 85862/858393

PERFECTONE PRODUCTS SA

MINIMAG Professional portable cassette
recorder with pilot tone and SMPTE/EBU
time code, in synchronism with film and

TV camera.
Type of cassette: BASF UNISETTE CR T 372 AM
Tape type: BASF 6, 26mm; %"
Audio tracks: Two independent tracks of 2mm
each {2 xmono or stereo)
Duration: 24 min. (with tape 22um)
Tape speed: 9.6cm/sec.
Dimensions: 176 x 240 x 90mm
Weight: 3.6kg with batteries

PERFECTONE PRODUCTS SA, 2560 NIDAU, SWITZERLAND. TEL: (032) 51 12 12 TX. 34383 Perbi CH
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LIVEAID

MH: That's right. The assumption was: a
few bands but mainly personalities
getting together—like Sting and Phil
Collins ended up doing.

As the thing escalated all the big
names who'd been a bit ‘'maybe-maybe
not’ saw how big it was going to be, and
rang back and said ‘certainly we’ll do it’;
and Bob said, ‘Fine, great’. Every day we
were getting more people added right up
to the last minute. At the end of the day
you'd think you'd caught up with things
but next morning it had escalated again!

We were down to 10 minute
changeovers and they were trving to
have people perform in the
changeovers—we had great difficulty in
explaining that you can’t have a
changeover and then put someone on to
do a slot. So we went on with crazy
things like the Boomtown Rats and
Adam Ant sharing the stage. trving to
cater for both as if they were one band;
so Adam could only play one song which
wasn't his fault at all.

RV: When it was first announced [
wondered whether I'd do it if T had a PA
company. | must say my answer
would've probably been no, because if
anybody was going to get flak, it'd be
the PA company.

MH: If we'd have known at the time
what it would be like, I'm not sure what
we'd have said—I know I'd have put in a
lot of conditions, with hindsight.

It all changed when TV got involved.
Originally BBC radio were going to
record it, but when BBC TV came in and
went bananas over it, it became an
international event with satellites and
ceverything.

So the priorities changed from those of
a rock gig to those of a TV show—that
was the biggest problem. If we'd known
that in advance. we wouldn't have had
the problems we did.

The situation was basically impossible
but we achieved a good standard as far
as the punters were concerned. The BBC
were in a much worse position than us:
their hardware had to be pre-planned
and if anything changed it threw them
out.

They were attempting an instant
mixdown to 21 tracks, so when a band
came up and said "we've got an extra
guitarist” and we'd use a spare channel,
the BBC couldn't—they were going ‘this
is my keyboard subgroup and you can’t
put a guitarist in there’. They had two
OB vans with an SSL in each, and
although I'm not too sure of the details,
it was difficult for them to move
anything around.

MS: With 21 tracks it didn't really
matter how many channels we used. it
was only 21 tracks that the BBC had
available.

MH: By the time BBC TV came in.
everyone knew how big it would be. so
they brought their top camera crews and
everyone agreed the visuals were
excellent. BBC TV took a mono mix {rom
the radio sound. which was approached
in a standard way by a standard In
Concert team.

So a couple of weeks after we'd agreed
we'd do it, I was working with the BBC

S ol

Line level inputs to PA1 FOH mixer (P on flow chart)

PAT1 stretch/control mixer (Q on flow chart)
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to the effect that we'd have two sets of
backline on a revolving stage.

The way things were going. though, |
realised the only way we'd be able to do
it was with two completely separate
systenis so that one could be line
checking while the other was performing.

So we had to put a lot of pressure on
the BBC—we said ‘look, we're going to
use two desks and there's no way yvou'll
manage with one’. and they kept sayving
‘get them all to use one drum kit!’

The BBC were very negative about it;
in the end [ said "if you don't have two
systems like us you won't stand a
chance’ because we were by now up to 20
complete bands with full line-ups, very
particular requirements, and 10 minute
changeovers.

RV: How did the two-mixer syvstem work
for vou with the three-sectioned stage—
did this mean boxes had to be moved?
MH: No. We had three sets of stage
boxes and three sets of multicore—
multicores 1, 2 and 3—and control
systems A and B. We started off with
Al. B2, 3 went to A, 2 went to B and it
worked smoothly like that through the
day. although there was a complication. |
wanted to go to three systems, one for

each stage but we didn't really have
roont for two monitor desks, let alone
three. In the end we had to share the
BBC camera’s space.

RV: You were actually physically
changing sub-snakes?

MH: Yes but that was all, and not
between sets because after the line check
nothing was changed. That's why we
went to two systems, so that rather than
change multicores just before a set and
reset the desks we had the monitor
mixer set up and the mics plugged in
and all we did was to mechanically
rotate the stage.

RV: I heard the budget was £300,000
while for JFK it was $2.5M.

MH: Wembley actually cost under
£200.000 to produce. The initial
Philadelphia budget I believe was under
$2 M and I think they got it down to $1
M, because they got people cheaper.
People were under pressure but it was
done on a commercial basis and if they
had a requirement. they threw money at
1t.

RV: And because of that every
requirement got sorted, probably for the
betterment of everything?

MH: Yes, and though they had less time
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to put it together, when they planned it
they were dealing with the event as it
actually was.

RV: Plus they could hire specialist crew
for any areas they were uncertain about.
MH: Their big advantage was being able
to build their own stage with a lot of
space, whereas we had to have this
ridiculous split stage because we didn’t
have backstage room for rolling risers. In
the States they had rolling risers and
the revolving stage split into two, which
leaves you with a decent area. When you
have a triangular area you can put
backline in but they haven’t room to
perform.

RV: I was surprised that although it was
split into three, there was still so much
room.

MH: I thought it would be impossible
but although people had to cut down
their backlines, it worked out. In the
States they put the bands and the
monitors on the revolve whereas our
bands would rotate into position and
then instead of just a quick monitor
check they had to spend all that time
moving keyboards off the revolve, re-
adjusting monitors and things like that.
MS: We'd inherited Bruce Springsteen’s
stage which was a lot smaller than we'd
thought about. He had a sunken monitor
desk position in the stage, so we had to
put the desks in where the PA was
supposed to be and cut down the PA to
fit in the monitors.

RV: They had a double line of monitors
in the States.

MS: One lot came round on the revolve
and one was static up front.

MH: If you had some backing singers

you could get their monitors sorted out
backstage and then revolve into view.
We had to arrange them after they were
in view and for certain bands that
caused major problems—they started
before we were ready.

RV: Did you have problems with stage
management not catering for your needs?
MH: Well, we finished on time because
everyone had to agree to start on time.
not because everyone was ready.
Everyone had their sets down to 17
minutes, and it got to the point where
the BBC said, ‘help, we haven’t got
Bryan Ferry’s vocal’, yet Bryan walks
out on stage and had to spend half the
set singing down two mics. one for the
BBC and one for us.

MS: If we’d had five more minutes the
BBC might have sorted that out and he
wouldn't have had to do two thirds of his
set needlessly holding two mics.

MH: There were so many departments
that the stage manager had to clear, if
he got the go-ahead from two lots of
people he was off—he told me he said to
Ferry ‘the BBC haven’t got your vocal
mic but if we wait a few minutes you
might have to shorten your set’.

MS: For someone who's sat behind a
mixing desk for many years, it was
unbelievable—neither the monitor guy
nor the out front mixer had any control
over anything; plus we had a ligger
problem, not as bad as in the States, but
for certain acts there were an awful lot
of people all over the monitor desks and
in front of them so we couldn’t see what
was going on.

MH: By the time Elton John came on we
couldn’t move—we couldn’t even get on
to the stage, let alone do anything
because by that time all the bands had
come out to watch. It was insane—and
you couldn’t shout at anyone because
everybody had given their services for

Too much Too little
Overall frequency
response B LM HM HF B LM HM HF
at mixing position 6 5) 3
More than enough Sufficient Not enough
Power rating available: 4 6 1
Volume level allowed: 5 6
Excellent Good OK Fair Bad Awful
Microphone choice: 1 9 1
Effects choice: 1 8 2
Desk facilities: 1 2 3 3 2
Desk EQ: 1 3 5 2
Desk ease of use: 1 2 5 2
Arena coverage Excellent Good OK Fair Bad Awful
Mixing position: 1 1 2
Side stand: 1 2 7 1
Back stand: 1 1 2 2 5
Midfield: 1 2 3 5
Backfield: 1 1 1 8
Very Workman-
helpful  Helpful like  Disdainful Abusive
Help from stagecrew: 3 8
Very good  Good OK Bad Awful
Smoothness of
changeover: 2 5 2 1
The above table of results represents the opinions of 11 engineers who completed a
questionnaire.
In fairness to those who answered the questions, no names are being quoted but it
does give an indication of other professionals’ opinions.

free.

MS: It was like a machine you had no
control over. Bands simply went on
because they had to be on time.

RV: How much did that contribute to
Bob Geldof's mic not working?

MH: Not Geldof. . .but Elton John and
McCartney, definitely. McCartney was
on before anyone was ready; they slid
him through without even any lights on.
So instead of the two minute interval,
someone said ‘that’s funny—I can hear a
piano going somewhere, who's playing?’
One by one—the BBC were last—
everyone woke up to the fact that Paul
McCartney was playing!

RV: It sounded as if the vocals were
coming out of the monitors.

MH: That’s right. The BBC were getting
it from our monitors through a mic that
was set-up for something else.

Sound, delay and
paint—problems

MH: There was another problem. We
were ready to sound check on Thursday,
when we discovered the Wembley house
power was ‘absolutely nowhere’'—there
was so much voltage on the neutral line
that we just couldn’t use it.

So we organised a generator, which
took four hours to turn up and when we
ran it up we found it had never been
properly adjusted and it was giving
260 V on each phase, which would leave
us with no surge protection. This was
8 pm; we got hold of the guy who could
strip it down and so we lost another
couple of hours, getting it right. I spent
two hours up to my armpits in diesel oil.

We got it right by 9.55 pm, and had
five minutes to push the PA up before
we got pounced on so as not to annoy the
neighbours—about 30 s of sound check in
total on the Thursday.

MS: Then we turned up at 8 am on
Friday morning to give it a good sound
check—and the generator was gone!

MH: Because our generator was intended
as the spare for the lights another one
had been brought in and they’d moved
ours. By the time they’d brought in the
other one and reconnected ours, three
hours had gone. We thought we’d be able
to catch up and get everything sorted out
but we weren’t back on stream until

11 am.

MS: By that time, we were into sound-
checking the bands, so we never had
time to sound-check the PA—just
indirectly, through the bands’ sound-
checks. Fortunately, it was all
happening.

MH: The promoter is the person with
the authority to change things which he
won’t do until he can see the problem for
himself. So it was always ‘there’s no
need, don’t bother’ and then, later,
‘there’s a hole two thirds of the way
back’. So when the promoters turned up
and asked us how we were doing, we
said: ‘fine, but we really need a delay
tower’. They said ‘great’, went away, saw
the GLC and suddenly we had one,
something we weren’t supposed to have
had. So we rushed up the gear and set it
up that night.

Then we were suddenly told we had an
8 pm curfew instead of 10 pm as on
Thursday, so we lost the two hours that
we thought we’d be able to make up for
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The Aphex Avral Exciter.
The Best Way to Improve Your Sound System.

By now you've probably invested in flan-
ers, reverbs, delays, and other accessories

or special effects. But, there's still some-
thing missing in your sound. The excite-
ment of an Aphex Type B Aural Exciter.

The Type B generates the same psycho-
acoustic excitement pros have used for
years for that extra punch. The Type B
restores natural brightness, presence and
detail. Your live sounds fill the room with-

out all the problems of high frequency
EQ. Even multitrack tapes made on
narrow format machines sound like they
were made on expensive studio recorders!
All for less than $500.

Hear the difference an Aural Exciter can
make at your dealer today. Or, write us
for the name of your nearest dealer and
a demonstration record that's fun and
informative, “Trouble at Madame Dong’s.”

The Aphex Compellor:

Invisible Compressionin Stereo or Mono.

The Aphex Compellor is the most
acclaimed compressor/leveler/peak
limiter ever made. With good reason. ..
you simply can't hear it work. It doesn't
add any color or other sonic effects. Best
of all, the Compellor is easy to use. Set it
once and it goes to work automatically . ..
inaudibly controlling your dynamics.

Ask your professional sound dealer for
a demonstration of the remarkable Aphex
Compellor. Available in monaural and

stereo versions. Or write us for the name
of your nearest dealer and more infor-
mation on the full line of innovative Aphex
products.

Aphex Systems Limited
@‘_ Sound Technology Ltd.
- 6 Letchworth Business
Centre. Avenue One

Aural Exciter and Compellor are registered trademarks of Aphex Systems Ltd., North Hollywood, CA Letchworth, Herts SG6
© 1985 Aphex Systems Ltd. 2HR
AUSTRALIA CANADA GERMANY JAPAN SPAIN SWITZERLAND
East Coast Audio Sales AKG Acoustics AKG. Munich Matsuda Trading. Tokyo Neotecnica. Madrid Audio Systems
Melbourne Scarborough GREECE KOREA SWEDEN PAS AG. Basil
AUSTRIA DENMARK Omikron. Athens Young Naksorisa, Seoul AB Betoma. Soina TAIWAN
¥,

AKG. Vienna SC Sound. Taastrup HONG KONG NEW ZEAL AND SOUTH AFRICA Linfar Engineering. Taipei
BENELUX FINLAND Audio Consultants Maser Comm . Auckland ~ Tru-Fi Electronics
gl?ggeiur'.pean Music Nores Oy. Helsinki Kowloon SINGAPORE Wynberg, Sandton

FRANCE ITALY Auwvi Private Ltd

3M France M. Casale Bauer. Bologna

Cergy Pontoise Cedex
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the generator delay of the morning.

Then we came in early on Saturday to
give it a good sound check, and get the
delay tower set up properly.

RV: It didn’t seem to function very well:
it was very quiet and there was some
buzzing.

MH: It was very much a last minute
thing but we felt better having it than
not at all even though it couldn’t be set
up as we'd wanted it to be.

The delay tower should have been four
times the size and had it been that size
the criticism of the sound in the second
half of the field would have been greatly
minimised.

RV: How did you work out the delay
timing?

MS: By listening to the snare drum—it’s
the easiest to pick up—and holding a
finger on the control until it sounded
right.

MH: I worked it out approximately, then
on the actual programme material I
listened to hear whether it was too far in
front or behind.

MS: Yes, we only had time to get it in
sync.

RV: What was used for the delay?

MS: A Klark-Teknik DN700.

MH: Another big problem was that
Morris Jones and Harvey Goldsmith, the
two promoters, had been very involved
with putting on U2 at Milton Keynes
and Bruce Springsteen at Wembley, so
nobody could give Live Aid any serious
thought until the week of the event.

So the problems were power, curfews,
the sudden approval of a delay tower—
I'm not knocking it because it was better
than nothing—and the 100 dB Leq. The
drapes were the last straw.

MS: We'd been screaming at them for
two days to find out what kind of drapes
the PA screens were to be made of.

The drapes didn’t go up until after
we'd finished the sound checks. With !
that thick, emulsion paint...The actual
material of the drapes was fine but
instead of the normal spraying of
artwork they just sloshed on white
emulsion.

RV: | watched them doing it out on the
pitch.

MH: So on the day, we were pushing the
levels 8 dB higher although the mid and
bass were lower because of the 100 dB
Leq, we were driving the top end flat
out. That’s something we’ve never had to
do before on our rigs, driving into clip to |
get the sound through a wall of paint.
MS: If you look at it, the artwork is in
the area where you need the top end, in
the middle of the stack in the middle of
the paint.

RV: So wherever there was bold artwork
it was solid paint.

MH: When we drive a large system we
have three independent outputs with
each side stack split left, middle and
right, so we were able to drive the
middle block’s top end harder than the
outer—but even so, projecting through a
film of emulsion can’t have helped.

The day before, everyone said
‘fantastic!’—Paul McCartney’s sound guy
checked from all around the place and
said, ‘you’ve got a fantastic system here;

| 50 m from source over four hours

it’s clear as a bell everywhere’. And then
we get a drape full of emulsion paint and
100 dB Leq. By this time I'd worked for
about 72 hours without sleep and I
couldn’t give it 10 seconds’ thought.
Over Friday night I'd had to re-write the
mic lists which the BBC were screaming
for because some people had been so late
bringing in their requirements. So |
personally I was in no fit state when
Mike said ‘these blokes should be. ..,
and I said ‘if they're doing it, they're
doing it, and there’s nothing we can do
about it’.
MS: When an event gets to that stage,
it’s an immovable object and you have
neither the time, the energy nor the
authority to get something sorted out.
If we’d had that six hours, we could
have found the relevant people to sort
out the problems. When [ saw them

painting [ realised what was going on
and made a point of going to the person
responsible who said, bascially, ‘the
visuals are important for TV and you’ll
have to deal with it’. I went higher, and
they said they’d thin the paint out,
which I knew wouldn’t make any
difference.

MH: Our problem was that we were a
number into the show before anyone
noticed that the paint was doing
anything—and by then it was too late.
Although the sound didn’t have the top
end we’d have wanted, it wasn't a
disaster; if it had been, we’d have
dropped the drapes. As far as the actual
PA equipment was concerned we had one
side of one amplifier not working, and
one mic dead. Otherwise everything
worked perfectly.

The GLC, Brent Council

and sound level control

During the evening before, when the PA
was finally run up (power had not been
available the previous day until 8 pm)
there was undoubtedly a feeling of great
confidence within the PA company that
the system would be more than sufficient
for the gig.

However, early on Saturday morning
the powers that monitor our health made
their presence felt with the installation
of a chart recorder monitoring the sound
levels throughout the day.

Initially Brent Council decided that
after the Springsteen gigs (where, due to
recorded levels of 118 dB they’d served
writs on both the mixing engineers and
the promoters) that for Live Aid the
sound pressure level (SPL) must be
severely curtailed for the benefit of the
72,000 crowd.

Their initial demand was for a
maximum sound pressure level of 96 dB
at the mixing booth—about the level of a
bus driving past. Luckily, the GLC were
a little more understanding and imposed
a level of 100 dB at the console (their
guidelines advise a level of 96 dB Leq at

continuous music; and 93 dB Leq for
eight hours).

Having spoken at length to Mr J
Griffiths at the GLC it was undoubtedly
not their intention to ruin the day by
imposing inadequate sound level
controls. He pointed out that he was
happy with 100 dB Leq continuously at

the mixer position, although the actual

level (one band excepted) was kept to
97.5 dB Leq.

Bearing in mind that 3 dB is the
equivalent of a doubling in power, there
is no reason why the volume should not
have been increased sufficiently so that
when the audience started clapping with
their favourite act they could still have
heard them.

When asked how sound companies
should overcome the problem of midfield
and backfield dead spots he
enthusiastically endorsed the use of
delay towers.

He was surprised that more companies
did not employ them and that sound
companies and promoters did not contact
the GLC in advance of such concerts to
achieve the best compromise possible for
sound levels against crowd coverage.

As already mentioned Hill Audio did
add a small delay tower to the mix
position but were unable to use it to its
full potential, although they’d advocated
more extensive use of delay towers
during earlier negotiations with the
promoters.

Full marks must be awarded to Hill
Audio for their brave decision to do the
gig. Faced with the choice, how would
you react knowing that if the sound was
perfect and no mistakes were made the
most praise possible would be: ‘Well, at
least the PA worked’; if, however
anything went wrong the PA company
would catch all the flak?

In Philadelphia, although the artists
gave their services for nothing, Clair
Brothers PA, the lighting company and
staging and video companies were paid.
The US budget was around $2M; the UK
budget was set at £300,000 and actually
came In at around £100,000.

It’s very hard to yell at someone when
their services are for free.

At the same time, why weren’t the
GLC contacted earlier; why was there no
liaison between the PA company and the
people producing the PA screens (which
were painted with white emulsion—
surely one of the best reflectors of
sound)?

Proper live checks should have
accounted for Geldof’s and McCartney’s
mics not working; more positive stage
management under the direction of the
PA company could well have led to these
problems being overcome a lot faster
than they actually were.

Whose fault was it that two 200-A trips
went out in a Wembley AC substation at
the start of The Who’s set, taking with
them the TV and video power; and why
was there no greater backup? Why was
the SPL unnecessarily held back 3 dB
which would have given that much more
dynamic range to the sound?

It was a day of great expectations:
even the Prince and Princess of Wales
decided it should be supported by their
personal presence, and in the main those
hopes were met or exceeded. That this
event should have happened at all is a
quite remarkable achievement by all
involved.

The number of mistakes was
remarkably small when one considers
how many things could have gone
disastrously wrong.

Perhaps the best description of the day
was a message taped to a splitter box
which read: “To aunty—feed the world”.
Well done to all.O
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Cassette Portables

for the Professional

» UHER CR160AV Portable cassette recorder ONLY
with Dolby* B and C noise reduction, £345
supplied complete with carry case.

» MARANTZ CP430 Three head portable with ONLY
off tape monitoring dbx and Dolby* B noise £235
reduction, supplied with mains unit and carry case.

» MARANTZ CP230 Two head portable with a1y
Dolby* B noise reduction, supplied with £191
mainsunit and carry case.

_..,_,.-r"'

p [ » SONY WMD 6C Compact portable with e
- Mosses & Mitchell Dolby* B and C noise reduction, supplied £185
—— arethe largest with carry case and headphones.

" manufacturer of Audio Jacks and

-

= Jackfields in the UK. We are approved

*Dolby is the registered trade mark of Dolby Laboratories Inc  Prices shown subject to VAT

PLUS! full range of accessories, microphones, headphones,

= suppliars tothe BB, Brifish Talecot, Fye rechargeable batteries, etc. Full guarantee and aftersales service.

— 4 ! h
" Telecommunications and many other major

-

telecommunication companies throughout the world.

We manufacture a complete range of Audio Jacks &
Jackfields and offer a design and manufacturing
service geared to meet your specific requirements.
For further information and technical data on our

products contact:
Please send me details of the following:

t
]
]

MOSSES & ||
1
i UHERCR160AV [ | MARANTZCP430 [ ]
: | MARANTZCP230 [ | sONY wMD6C. [ ]
: Please send me your full equipment list and current prices [:]
i
i
]
t
]
'
-

InvictaWorks, Elliott Road,

.. | N, L )L ! ; Bromley, Kent BR2 9NT.
Miﬁ,éa_g;. oAeuend & pJ-.im*?/” Phane; 01-4560 7299

Phone us for detalls — or send this pastage-free coupon today!

To:Michael Stevens & Partners, FREEPOST (no stamp required),
Homesdale Centre, 216-218 Homesdale Road, Bromley Kent BR1 2QZ

Mosses & Mitchell Limited
Weydon Lane, Famnham Surrey GUS 8QL
Telephone: Farnham 721236 (STD 0252)

Telex: 858820

Name
Address -

P ———— |

I 000 e &
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If listener involvement is a part of your format you need :

a multi-line telephone interface specifically designed AIR
for broadcast. The Symetrix Model 104 Four-line Inter-
face and Model 108 Eight-line Interface (108 remote o

consoie shown here) connect your on-air or produc- Rt SEC

tion consoles directly to incoming phone lines. =
Sophisticated 104/108 firmware makes system S’"m
operation simple and fool-proof. Consider these ‘

important advantages: FCC certified for direct

connection to incoming phone lines via stan-

dard RJ-11 (modular) connectors. Loop current

detectors assure no dial-tone on air; if a caller aban-

dons he is automatically released. Stand alone operation —

the 104 and 108 are complete electronic phone systems and ()
require no additional telco equipment to operate. Caller confer- rlx
encing — up to six callers on air at once with the 108, four callers

with the 104. Call director option — the 108 system supports the

addition of a second remote console specifically programmed gol_gt';‘r?wgﬁg%ﬂghgs?(cgt?e
for off-air call handiing. Plus, additional system features too SERD O et
numerous to list. Please call or write for our complete 104/108 Herts SG6 2HR

system brochure. Telephone: 04626 75675
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THE 10TH INFAMOUS AND ENTERTAINING
D.E.A.F. AWARDS DINNER/DANCE
LONDON HYDE PARK HILTON DECEMBER 20TH 1985.

Following in the footsteps of nine successful evenings
The Distinguished Audio Engineering Federation (D.E.A.F.) is staging its tenth extravaganza.
Wining and dining, raffles and prizes with the highly acclaimed nominations
and awards ceremony as the highlight once again.
Personalities in the recording industry will be honoured for their entertaining,
amazing yet sometimes questionable feats.
But all in a good cause, raising funds for a worthwhile
charity assisting children with hearing problems.

Applications for tickets should be sent on this form to:
Do Bell, D.E.A.F., Air Studios, 214 Oxford Street, London W1. Telephone 01-637 2758.
Please make cheques payable to D.E.A.F.

We Would KE 1O SUPPOIT the CaUSE DY ..ottt ittt ettt ittt et e e e ettt e et e it et e e e e e et e e ettt et et e e a e et e eannnasns
D ONatION . e Raffle Prize ... e

Tickets £35 each (inC. V.AT.) e Table 10/12 people .....ccvvvviieviinnnn.n..
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BROADCAST

AMIX, unknown two years ago, are now the leaders in France
in on-air and post production audio products for radio and
television studios. More than 350 radio stations are using the
well known CSL AV modular mixers.

cm Ao

ﬁnﬁnnnnnmﬁmm :

Modular Mixer CSL AV 20

The CSL AV 20 mixer is part of a line of modular mixers with
external power supplies and main frames able to accept 8, 12,
16, 20 or 24 channels. Available modules include :

e Mono input module with balanced mic and unbalanced line
inputs.

o Stereo input module with pick up and unbalanced line inputs
e Telephone insert module

e Stereo output module with compressors

o Stereo output module with talkback section

o Mono auxilliary output module

o Monitor module

These modules can also be fitted with either carbon conduc-
tive film faders or PENNY AND GILES conductive plastic
faders. All inputs and outputs can be transformer balanced.

Master MC turntable

A BROADCAST turntable fitted with a quartz cortrolled D.C.
motor having a speed adjustment of + 10 % displayed on an
8 segment led.

e Start time : 0,4 sec (for quarter rotation)

e Start and stop by impulse switch on turntable. Remote con-
trol possible

e RIAA preamp with line level output

® Monitoring loudspeaker for cueing with level adjustment

e On-air safety module with control lamp inhibits operation of
the built-in stop switch

o Signal cut during run-up (duration : 0,2 sec).

SOGIETE NOUVELLE ETELAG

ZONE.INDUSTRIELLE DES CHANOUX

62-66 rue Louis Ampére
93330 NEUILLY S/MARNE. FRANCE
TEL : (1) 300.96.30. From 25 october (1) 43.00.96.30
TELEX : 240779F SNE

WWW americanra

DRAWMER - VAGUUN TUBE
COMPRESSOR AMPLIFIER - 1350

DRAWMER MARKETING AND GALES

§41d

1368
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The 16/16/2 is designed to complement budget 16-track recorders. It The 16/8/2 is compatible with 8-track recorders and has all the versatility of
features its own external P.S.U. which can supply even a fully expanded the 16/16/2, like optional expander modules for the mic. channels (an extra
16/16/2 (a 32/16/2"). All mic. channels have 48V Phantom Power, 16 mic. channels may be fitted without aitering the unit's P.S.U.) and a
parametric E.Q. network, and 3 auxiliary sends. Full 16 channel monitoring is doubie patch bay. Mic. channels feature 48V Phantom Power, parametric E.Q.
included in the 16/16/2 package. 12 segment 2 colour bargraphs are fitted nefwork, 3 auxiliary sends and 90mm faders. Full monitor and foldback

to the 16 sub-mix stages and the master output which is also fitted with 3 systems are included. Master oufputs have 3-band E.Q. and 2 colour 12

band EQ. As well as optional expander modules for the mic. channels, a segment bargraphs. These bargraphs are aiso fifted to the 8 sub-mix stages.
double patch bay is available. Applications for the 16/8/2 include small 8-track studio mixing and live

: < sound reinforcement. <
= _:

The 16/4/2 is the mixer that the 16/8/2 and 16/16/2 developed from and The STUDIOMASTER 6-2-1 mixing console offers features and performance
consequently confains all their superb features. It is expandable to 32/4/2 on normally obtainable from mixers costing twice the price. Mic. channels feature
its existing P.S.U. and a patch bay is aiso available. Mic. channels have three band e.q., effects and monitor sends as well as the usual gain and pan
parametric E.Q. network, 48V Phantom Power, 3 auxiliary sends and 90mm controls. 2 colour, 12 segment bargraphs allow monitoring of channels,
faders. Full monitor and foldback systems, 3-band E.Q. on the master outputs auxiliaries and both stereo and mono sum outputs. This outstanding

and 2 colour 12 segment bargraphs are all supplied on the 16/4/2. Uses of specification makes the 6-2-1 ideal for sub-mixing, P.A. and recording.

this mixer include live sound reinforcement and for use with 4 track recorders
in small studios.

Mosfet S00 Mosfet 1000

With distortion not exceeding 0.005% (1kHz sinewave at 200 watts/4ohms) This high power amplifier delivers twice the power of the MOSFET 500 with
this amplifier provides reliabje amplification of outstanding fidelity in all the same 0.005% distortion (1kHz sinewave at 400 watts/4 ohms). This
applications. The extensive protection circuitry ensures failsafe protection amplifier has already proved itself under the most stressful of applications and
against D.C., thermal overload and short circuit conditions. The front panel is fast becoming the standard against which all other amplifiers are measured.
carries LED indication allowing instant monitoring of the amplifier's The Mosfet 1000 delivers high power with total fidelity in all applications.

operational status. The Mosfe 500 is ideally suited to all professional
applications requiring medium power, accurate reproduction.

\_ /\.

Studiomaster, Faircharm Industrial Estate, Chaul End Lane, Luton, Bedfordshire.
Tel: (0525) 221331 Telex: 825612 STUDIO G

¥ ¥ ¥ X ¥ ¥ ¥ %)
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WHERE DO YOU DRAW THE LINE?

’ '“d%’aua soooolf

Autolocator & Remote

PICTUREDHERE  TAC SCOFPION 24:16 2 with TASCAM MIS1§
& AUTO LOCATOR AT WHITESIOE STUOIOS
(MILLER FECORDING) LEICESTER

RC-65 AQ-65

Studio Systems come in two basic forms — one is for the creative
musician theyotheris for the serious professional whereby reliability and ENTER THE TAC/ TASCAM - (PM S @
sound gquality are the predominant priorities. A system that can be tailored to suit your own budget—and can grow

When setting up or upgrading, the studio owner must be aware of as and when the need arises.
the viability and economics of his venture thus creating boundaries Certainly TAC and Tascam are not new names in the recording industry.
which must not be crossed, but by the same token compromises are But both parties have outstanding products which until now have remained
untollerable. unassociated.

Subsequently, a need has arisen for an all-new system comprising Now, the third party brings it all together calling on a wealth of technical
of nothing less than a sixteen track machine with a performance and know-how and an unequalled track record for installation and after sales
specification that is sheer excellence itself plus a mixing console whose servicing.
ergonomics, transparancy and flexibility leave absolutely nothing to be An exclusive system - only available from Audio Services. Call or write
desired by any serious engineer/producer. now for free specifications and information pack. You will be impressed.

= 06632 4244 (6 lines)

: gD
AUDI@ o M > ) Studio House, High Lane Village, Nr. Stockport SK6 8AA
s Telex: 665721 SOTA *PRODUCTION & MASTERING SYSTEM

10

- optical compensation by rotating and segmented mirror unit
- capstan drive system similar to the Perfectone Capermag machines
- basic speed 24/25 f.p.s. for 16/35mm film in forward and reverse mode
- variable speed forward/reverse up to 100 f.p.s. with projection 16/35
- high variable speed without projection in forward/reverse mode up
to 750 f.p.s. for 16mm and up to 300 f.p.s. for 35mm film
- still projection B
- optical and magnetic replay for 16 and optical only for 35mm film l ceeiee
- projector is capable of running as «Master» or «Slave»  Yeonieg :
- light source: Xenon lamp 1000 W or 1600 W —

PERFECTONE PRODUCTS SA 2560 NIDAU SWISS ~ TEL.: 032511212  TX 34383 Perbi CH
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Your Guarantee

NO GUESSES
NO GIMMICKRY

The circulation of this publication
is independently audited to the
professional standards
administered by the Audit
Bureau of Circulations

CONNECTRONICS LIMITED CONNECTRONICS CORPORATION | ’
20 Victoria Road 652 Glenbrook Road A B

New Barnet Hertfordshire Stamford
EN4 9PF England CT.06906 US.A.
Telephone: 01-449 3663 Telephone: (203) 324 2889
Telex: 8955127 SGAL G Telex: 643678

The Hallmark of Audited Circulation

Technical Project’s new microprdcessor-
controlled MJS401D, Audio Measurement
System is a powerful cure for test
frustration, leaving engineers with more
time and energy for solving problems.
Here’s the prescription:

@® FAST Accurate, clear, multi-standard
Noise and Level measurement.

@ FAST Totally Automatic THD
measurement. /

@ FAST 4Digit Frequency Display.
@® FAST Unique “below noise” crosstalk
measurement. ¢
@ FAST *1.5dB Expanded Scale
magnifies variations.

’
@® -107 to +45 dB range to measure any L

INPUTS

.

device.

@ Linear volts scales too.

® Function interlock recalls settings,
speeding repeated measurements.

@® “Plugin and go” options, all field
installable

@ Balanced in and floating out for minimal
earth noise.

@ Speedy recovery from accidental
overload.

@ RF and oscillator breakthrough
abolished.

@ Optional IEEE-488 for automatic testing. Technical Pr )ects Ltd.

Get your engineers the tool for efficiency - < nit 2, Samuel White’s Indu r.a| Estate,
TecPro’s MJS401D Audio Measuring Wight, PO31 7LP, England.
System — they deserve the best. _ ) Msurelex 869335TECPRO G

41'
’M.
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"CLASSIFIEDS

Advertisements for this section must be pre-paid. The rate is 50p per word, minimum £12.50. Box Nos. £3.00 extra. Semi-display rates on
application. Copy and remittance for advertisements in JANUARY issue must reach these offices by 13th NOVEMBER addressed to: The
Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA. Cheques made payable to Link House Publications
(Croydon) Ltd. Note: Advertisement copy must be clearly printed in block capitals or typewritten.

Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA, and
the Box No. guoted on the outside of the envelope. The district after Box No. indicates its locality. SEX DISCRIMINATION ACT 1975: No job
advertisement which indicates or can reasonably be understood as indicating an intention to discriminate on grounds of sex (e.g. by inviting
applications only from males or only from females) may be accepted, unless (1) the job is for the purpose of a private householder or {2} itis in a
business employing less than six persons or (3) it is otherwise excepted from the requirements of the Sex Discrimination Act. A statement must be
made at the time the advertisement is placed saying which of the exceptions in the Act is considered to apply.

The attention of advertisers is drawn to ‘'The Business Advertisements (Disclosure) Grder 1977°", which requires that, from 1st January
1978, all advertisements by persons who seek to sell goods in the course of business must make that fact clear. From the above date
consumers therefore should know whether an advertisement relates to a sale by a trader or a private seller.

QUALITY HIGH-SPEED and real-time audio
and video cassette copying and processing. Any
quantity. While you wait. 24-hour, 7-days-a-week
service. Central London W2. GWBB Audiovision.
Tel: 01-723 1583/5190. (X)

STREET COPYS—A CASSETTE COPYING
SERVICE SECOND TO NONE! We can
arrange collection and delivery of master tapes,
so for high-quality, real-time chrome cassettes
call Street Copys on 01-251 3924. (N)

THE COMPLETE SERVICE. Disc cutting
(masters and demos), pressings, sleeves,
cassettes, labels. Fixed and mobile recording
studios. Free brochure. TAM STUDIO,
13a Hamilton Way, London N3. Tel. 01-346 0033

(X)

CASSETTE DUPLICATING. Label and Inlay
cards printed or supplied blank. Shrink
wrapping. Rate card from AUDICORD
Records, 59 Mayfield Way, Barwell, Leicester
LES 8BL. 0455 47298. (M)

WHO SAYS YOU DON'T NOTICE THESE
SMALL ADS! For as little as £12.50 + VAT you
too could be getting your service message across.
For more details contact Kerr Duffy at STUDIO
SOUND. Tel: 01-686 2599.

LOCKWOOD, TANNOY, etc. New and used
equipment always available. Lockwood Audio
Sales. 01-866 0671. (X)

CASSETTE LABELS PRINTED. Self-
adhesive or plain, also inlay cards, any
quantity supplied, small orders welcome.
High quality—low cost. Samples/price list.
Tel: 0326 313605. (B)

AURAL CASSETTE DUPLICATION.
Real-time copies on Nakamichi machines to
the highest quality. Agfa or chrome copies
from %" or cassette masters. Unbelievable
rates. 01-302 4246. (M)

YVICe
The: Sales&Se
Vﬂx &L r i cassette
Re de projectors: 0 .

etc., serviced

al
h, Revox, Tﬂacts available.

sound 3omm sh
lifiers,
o Elf, Ferrograp

tenance cOT

our Amalem'

58 High Gtreet, Newpo

w Angel Talk Limited ]

FOR HIGH QUALITY, REAL TIME, AUDIO CASSETTE DUPLICATION. Small runs 30+ a specialty Rapid service,

stereo format, cassette or open reel masters &
A Ring 0344 425200 ANYTIME for details or write to:
6 ABBEY CLOSE, HARMANS WATER, BRACKNELL RG12 3NX
recards
HUS]C-_SPEE’CH—C‘OHFUTE“
REAL-TIME or [Skow) HIGH-SPEED Quality Casseiie -
Duplication and Blanks from 1 to 1000 + . Computer
printed Cassetie Labels. ‘..'ig?ee:h and 14" reel-to-reel
recording /editing. Fast Securbty Deffvery service.
Pos records—a division of FILFERBOMD LTD:.
19 Sadlers Way, Hertford 5G14 2DZ. 0992-551188.
oat' e | (‘SELF ADHESIVE CASSETTE LABELS )
: We are specialists in self adhesive cassette labels and can
| Y one for oty 1l pelca sk are Size chart
DIRECI- FROM e e Telephone (0795) 28425 - 24 hours ’
OUR MODERN sl S
u K MESING \_ SITTINGBOURNE, KENT ME10 3RN, ENGLAND W,
PLANT
GUYTING -PRES POPLARWORTH LTD
TEST PRESSING 11 DICKER MILL
LABELS -SLEEVES (Hertford) 56887
CASSETTES e A e e %
ARTWORK
COMPETITIVE PRICES
1u x 483 UNIT
19” BLANKING PANELS
PRECISION SHEET METALWORK
PROTOTYPE + PRODUCTION
PRODUCT CONFIDENTIALITY
CASSETTE DUPLICATING:
GAUSS Loop-Bin /s TELEX In-Cassette
High Quality Blanks /7 Label Printing
(ANY SPEED - ALSO TO BROADCAST SPEC.)
(VOICE-OVERS;LANGUAGES;AUDIO-VISUALS)
SPEECH-PLUS RECORDINGS LTD.
UNIT 32, NO. 19, PAGES WALK, LONDON SE1 4SB. TEL: 01-231 0961
105
t
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YOU NEEDIT. . . WESUPPLYIT

Precision wound cassettes, high speed duplication. Both
using Ampex, Bastf, Capital open-ree! copying. Full printing
facilities {side 1abels & inlays). Major suppliers of Ampex ‘

;'”-f HIGH QUALITY CASSETTE DUPLICATION AND | | o 120 Ao razors leader 1o spicng tope
SPECIALISED LENGTH BLANK CASSETTES

Rainhill Tape Specialists

31 Eccleston Street
ICM C-O’s ZQQAOL’IQ 'ﬁudl.o AGFA/BASF TAPES Prescot, Merseyside L34 5QA

~ 051-430 9001

Leshoime Audio Services Ltd., 3504 Leabridge Road, Leyton, London, E10 Telephone 01-556 4748

MEASURE IT High quality reel time T
a a LAUNTON IN 1377, my (SIMCM STABLE PROMOTIONS
If you can hear it we can measure duplication. competive services are CASSETTE DUPLICATION
i g H d by musicians, stud o
| it and whats more tell you what High speed duplication. et recar compens,
i ini ters, comed d

| to do with the minimum of Custom wound. :2:'1%?::0%22?6 =£

] i de.

inconvenience, Blank cassettes. T

MUNRO ASSQCIATES. 01-480 7121 S

0279 414513

Let Saki expertise relap your tape High speed/real-time quality cassette
heads in London duplication, exact length blank cassettes,
labels and inlays.

ACCURATE SOUND LIMITED
1487 Melton Road, Queniborough {Ind. Est.)
Leicester LE7 8FP
Tel. {0533) 602064, 413979, 764273, 374687
or (0933) 77442
24 hr. Answer phone {0533) 302258

Factory-approved laboratory and
training guarantees finish to original
performance specification

ALL MAKES RELAPPED
Tapetek, 44A Brighton Road, London N16 8EG
Tel: 01-254 5203 or 0860 317260 (mobile)

Replacement Saki heads from:  ggm

— FiceE
Tape Marketing, 13 Elm Road i
Faringdon, Oxon SN7 7EJ S_Qﬂ@ STUDIO REPUBLIC

47 High Street, Pinner  01-668 5565 01-B66 5555

REAL TIME CASSETTE COPYING
All work carried out on Nakamichi machines to the highest
standard, Normal or chrome tape available.
é\le also ;upgly blank cassettes wound to length.
AGFA, BASF Chrome and Maxell XLH tape available.
seecov [} EU Ox SERVICE GATEWAY CASSETTE SERVICES
1 GAUDEN ROAD, LONDON SW4 6LR
Plus TEAC/TASCAM, FOSTEX, UHER, most Mixers, MAG N ETIC TAPE/FI LM H EADS TEL: 01-627 4758
Amplifiers, Effects. Priority Bookings taken *We manufacture to order, %", %", 1" and 2" tape heads
Collection/Delivery arranged. and a wide :;riety of film heads at very competitive prices.
N N . Pleasa specify machine type for an early quotation.
A personal service by experienced engineers *We also offer a prompt RELAPPING service at standard
34 Danbury Street, London N1 8JU pacesy
Telephone 01-359 9342/3030 BRANCH & APPLEBY LTD. . . BLANK CASSETTES - Any length BAGF
WA AN Stonefield Way, Rulslip, Middx. HA40YL FERRIC & CHROME TAPE -~ (CM SHELLS
RAPER & YM Tel.01-864 1677 a I r v I ew HIGH SPEED & REAL TIME CASSETTE
DUPLICATION
. HEAD RELAPPING from £2.50 for
e r v I ces CASSETTE HEADS TO £16 50 for 24
TRACK HEADS
THE GOMPLETE SE RVIEE Contact FAIRVIEW STUDIOS. WILLERBY. HULL 0482 653116

PRAVS
0i-540 2iB4

WEEK 24 HOUR
EkPREh STUDIO EQUIPMENT
HIRE SERVICE.

includes:

CASSETTE DUPLICATORS

SALES SERVICE MAINTENANCE

DIGITAL DELAY - HARMONISERS SA I-Es H'gh Speel(_jjr\?taesje'é}r?g((j;é?l!:caar:gr:xtg(r)?'(ughOUt e
- - by o TECHNICAL GRAFF TANDBERG WOLLENSAK
£ s g IGITAL
PASIMNETIC: . Tk znanL:;i?::iTmmms SERVICES Sound Cassette Services Ltd.
" - PAVS offers a full studio P.0. Box 2, South Chard, Somerset
and is available from- VIDEO EQUIPMENT e e il atreecs 0460 20988
MEDIATAPE LIMITED COMPRESSORS/NOISE GATES studio and studio equipment

3M WOLLENSAK SERVICING

Ihe Courtyard, 152154 Ewedl Foad 01-389 design service
Surtiton, Surrey 118 GHE  England 2476 7

DOES YOUR STUDIO NEED

PENL Q
@aorg, ? A PASEETT FOR SALE

STUDIO REFURBISHMENTS —
THE CASSETTE DUPLICATING SPECIALISTS CALL THE SPECIALISTS Jingzﬁ;tjngD;Sp
Real time & high speed duplication - -
Blank cassettes wound to length RECORD CONSTRUCTION LTD Th,jeft‘s“’dé‘:glgg"wggs‘g’)‘zgh'
TEL: 061-881 2402 01-985 7573 Telephone: 0923 772351 or Vodafone 0836 203557

-CLASSIFIEDS
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FOR SALE-TRADE

THIS MONTH GET OUR FREE BROCHURE
and discover our pro. and home studio supply
service; studio documentation, custom leads.
ADO, 4 Auckland Court, London SE27 9PE.
01-761 0178. (M)

TEAC 244/34/38 discounts ar.d HP and lcasing.
Erricks Bradford 309266 (Julian). X)

USED STUDIO EQUIPMENT FOR SALE?
Advertise it now in STUDIO SOUND
CLASSIFIEDS for as little as £12.50+ VAT. For
more details call Kerr Duffy at STUDIO
SOUND. Tel: 01-686 2599.

DISC CUTTING EQUIPMENT and systems
bought, sold, installed and manufactured (under
licence from ORTOFON). TAM/ENGLAND,
13a  Hamilton Way, London, N3 I1AN.
Telephone 01-346 0033. (X)

ALLINGTON 16/16/4/2 CUSTOM Studio
Mixer. 22 LED 2 Coil PPMs, 24 high quality
faders with matching 16-track monitor mixer
with built-in 16/2 effects sub-mixer. Very
good condition. £3,300 o.n.o Also Master
Room mic Super C reverb, mint condition.
£675 o.n.0. Plus other equipment. Tel: 0602
784714.

SUPERSCOPE SEMI-AUTOMATIC CAS-
SETTE LOADER c¢/w vacuum pump,
£950~ VAT or offers. Canford Audio 091 413
7171.

TWEED AUDIO M124 12/4/1 studio console,
RP1203 8/2 self-op consoles. Brand new,
offered for sale on behalf of trustees, agents
Canford Audio 091413 7171. Quick sale
required, bargain prices.

SALE! LEEVERS PROLINE 1000, £800
VGC. 12" Tannoy golds w/crossovers
Lockwoods £280. Linn Il £1,800. Rebis LED

meters, oscillator, ADT,  modulator, best
offers. 16-channel DBX noise reduction. 6PO
patch strips w/patch corps. Also air

conditioner. Phone 060 885 360/269. (M)

DIGITAL AUDIO EQUIPMENT. PCM-F1.
Bmaz SL-2000. RTW-set 1. Brand new.
£1.600. Tel: Int.+32-2/217.45.89. Telex 20558
dig kr b.

Due to reorganisation
CAVE STUDIO has for sale:
3M M79 24 track £10.500 ono |
Studer A62 % track £500 ono
Rebis rack including five noise gates,
two comp/limiters, two de-essers, five
parametrics £700 complete
24 + 2 dbx noise reduction £2,000 ono
One Dolby A301 £350
MR3 reverb £290

All prices are subject to V.A.T.
TELEPHONE BRISTOL 426409

MS AUDIO

Call for our new Aces/SML catalogue. Featuring
16, 24T machines, graphics, amps, consoles,
etc. Also featuring the excellent ¥2” 16T SML.
Buy Aces or SML from MS Audio and get quality,
retiability, best prices. Full UK backup.

Can you really afford to miss out?

MS AUDIO (0273) 736831
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Studio
Specialists

KM

Your Northern appointed agent for:

NEUMANN JBL LEXICON SOUNDCRAFT
SENNHEISER TANNOY DRAWMER STUDIOMASTER
SHURE REVOX b B. BEL
BEYER TASCAM YAMAHA APHEX
URE! QUAD AMPEX APPLIED

MICROSVTEMS

" 18-42 Charlotte Street. WAKEFIELD, W. Yorks WE1 UM
Tel: (0924} 371766

'‘MUSICI
— LAB] H'RE

24 HOURR

A comprehensive range of
Digital and Analogue effects
including AMS, Lexicon,
Eventide and Roland.
Plus Sony PCM systems, Tape
machines, Noise reduction,
units, Signal processors,
Microphones, Drum
computers and Keyboards.

immediate delivery and collection service

01-3879356

24 HOUR STUDIO EQUIPMENT RENTAL
76 EVERSHOLT STREET, LONDON Nw1 1BY.

FOR HIRE

LEXICON 224X Larc.
£85 per day including delivery.

Tel: 0582 30072
24-hour service

IT'S FREE
Don Larking audio sales produce a free bi-monthly
newsletter which is mailed direct and contains lists
of new and used recording equipment for both the
professional and home studio. Telephone now and
get your name on our computer. (0582} 450066 or
telex 825488. ]

FOR HIRE

AUDIO
RENTALS

SONY

DIGITAL

DIGITAL HIRE @

PCM 1810

with u-matic

£175 plus vat sday

NMarguee Electronics
01~-439 8421

TECRON TEF 10

Time Energy Frequency

Measurement Service

|
MUNRO ASSOCIATES. 01-480 7121

EMULATOR I

PLUS FULL SOUND LIBRARY ——

PCM 1610 DIGITAL AUDIO PROCESSORS
5850D/A U-MATIC RECORDERS
DMR 2000 U-MATIC RECORDERS
BVU 200 U-MATIC RECORDERS

ALSO: LINN DRUM, SIMMONS KIT, KEYBOARDS ETC.

STUDIO SUPPLY SERVICE
061928 5037

THE MANCHESTER BASED MIRE COMPANY

DAE 1100 DIGITAL AUDIO EDITOR
PCM F1 DIGITAL AUDIO PROCESSORS
SLF1 BETAMAX RECORDERS
DTA 2000 TAPE ANALYSIS

FULLY EQUIPPED AIR CONDITIONED
DIGITAL EDITING & TRANSFER FACILITY

Al

HHB Hire & Sales. Unit F New Crescent Works, Nicoll Road
London NWI10 9AX. Telephone 01 961 3295 Telex: 923393

LEXICON - AMS - YAMAHA - LINN
01-228 0984

-~ CLASSIFIEDS —
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| The First Name in
(b Sound Equipment Hire

[FELDQN AUDIQ

280 4314

126 Great Portiand Street London WINSPH  Telex. 28668 AUDIO G

sk Sony PCM-3324 24-track digital recorders.
sk Sony PCM-1610 2-track digital recorders.
sk Sony F1 and 701 2-track digital recorders.
sk Plus the most comprehensive range of audio effects
and ancillary equipment available.

Electronic editing facilities for 24 track digital
New fully equipped 2-track digital editing and transfer suite

AT U
I'|;/ /\__/' b1 =
—_ Jf ==
I~ e = X
3 S
| ! it iz =]
FEmus SRR ~_\ Q

SAM THERAPY

FOR AURAL EXCITEME
FAIRLIGHT +...

Tel 01-221 5967

HIRE @ SALES

T HE
PA. A INSTALLATIONS

ﬁfp?\ 01-607 0087

PROFESSIONAL SOUND SYSTEMS AND
CONTROL EQUIPMENT (TOYS)
v

WORKING IN THE USA?

NEW YORK . . NASHVILLE
\ rsn!:ialu

“THE AUDIO RENTAL PEOPLE"
Complete selection of pro audio equipment for hire.
Recording * PA * Digital Audio * Audio for Video
A/T Scharff Rentals. 1619 Broadway, New York.
Phone (212} 582-7360/IMC{367)/MCI Mail 260-0455

MIDI
SYSTEMS

WE HIRE

Personal Multitrack systems from a Portastudio to
a full 16-track home recording package.

01-995 4730
24 HOUR SERVICE

A range of the latest and most cost-effective
digital f/x for use at home or in the studio.

Comprehensive range of signal processors, mics
and studio monitors to complete your package.

The latest MIDI compatible keyboards, expander
modules, sequencers and interfacing equipment.

Digital Drum Machines, some with alternative
sounds and Simmons electronic drum kits.

Our large range of equipment 1s being constantly revised so send for

the latest edition of our professional hire list.

A COMPLETE DESIGN CONSTRUCTION
AND INSTALLATION SERVICE FOR
COMMERCIAL AND PRIVATE STUDIOS

—— 01-350 0340

STUDIO CONSTRUCTION

Studio environments built ta the highest standards.
Our services include:
Fully engineered floating floors, suspended ceilings, high density doors, sound
lock lobbies, concrete and brickwork, double glazing, low frequency absorbers,
attenuated ventilation systems, Insulating sealants, acoustic screens, electncal
and electromic installation, equipment sales and commissioning.
U.K. and internanional projects undertaken.

Planning, design and materials export.

Ring RECORD CONSTRUCTION LTD
01-985 7573 — London, England

TIME DELAY
SPECTROMETRY

Discover why your studio sounds
the way it does. . .or should

MUNRO ASSOCIATES. 01-480 7121

[
|
I

KENNETH SHEARER AND ASSOCIATES

Consultants in acoustics and noise control

Over 30 years' experience In the custom design of all
kinds ot recording and TV studios. remix, dubbing and
viewing suites — new and conversions, down to 25 Hz

Tel: 0442 54821

umus-mn sm.z

DETACHED VICTORIAN HOUSE in S.E.
London with 2 soundproofed rooms. At
present private 24-track studio. Not including
equipment. £55,000. 01-302 4246 evenings
only. (M)

108  Studio Sound, November 1985
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AUDIX MXT-1000 series mixer mic-line and
stereo line input modules or whole mixers
with 4 group outputs wanted Tel: 01-423 5911
daytime, 0992 59159 evenings.

WANTED
DEAD OR ALIVE

Neumann valve mics
Types U47, U48, U67

el: 01-387 9356

FOR DETAILS
OF HOW TO
ADVERTISE
IN THIS
SUCCESSFUL
SECTION
PLEASE
CONTACT

KERR DUFFY

01-686 2599
ext 219

CLASSIFIEDS
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FOR SALE—PRIVATE

STUDER A80, 24-track wide body tape
recorder with remotes and Autolocate.
Trident Series 80, 32-channel mixing console,
Studer B67 stereo 2-track tape recorder in
console. Eventide Harmoniser, misc.
Limiter/Compressor and noise gates. All
items very well looked after, well below
average use. Offers in the region of £50,000.
Tel: 02556 4122.

360 SYSTEMS DIGITAL KEYBAREL.
Brilliant sampled sounds include Bosendorfer
Grand Piano and pop collection with MIDI.
Offers invited. Tel: Jeff on 01-952 0446.

BELL 24/16 MODULAR DESK AND
A.C.E.S. 16-track with remote both v.g.c.
£6,500. Tel: Manchester 368 2234. (M)

TEAC TASCAM 80-16 RECORDER with
DBX £5,000. Amek 20 into 16 mixing desk in
console £3,000. Tel: 0563 36377.

COMPLETE RADIO STUDIO FOR
SALE. Every unit less than 6 months old.
“Equipment only”. Latest advanced tech-
nology. HE3 desk to include compressors,
noise gates, noise reductions, full EQ units
and stereo power monitoring. IBA Spec, 12-
channel all stereo, British built! Many pieces
of equipment not listed. And complete radio
studio maintenance workshop. All equipment
full spares, all benches, test equipment.
S.AE. for details or phone; 01-330 4141.

AND BROADCAST ENGINEERING

Please use this coupon for all your sales and wants.
Rates: 50p per word. Min £12.50. Box Nos. £3.00 extra

.GTUDIO CLASSIFIED ADVERTISEMENTS ORDER FORMJR.
SOUNL

SITUATIONS VACANT

Audio Design Engineers

Turn your Experience and Knowledge into Success

Klark Teknik manufactures a successful range of high performance digital
and analogue signal processing equipment

As part of our commitment to remain at the forefront of Audio Technology
we are expanding our research and development team and would like to
meet engineers with in-depth knowledge of one or more of the following
subjects.

@ Digital Signal Processing

# Digital Circuit Design

# Microprocessor Software/Hardware Design
# Analogue Circuit Design

® Acoustics (Studio Monitor Design)

We need self-motivated engineers possessing commercial awareness, who
wish to make their mark in a progressive company and expect to be
generously rewarded for their expertise

Klark Teknik is located at the edge of the Worcestershire Countryside and
offers excellent working conditions. Re-location assistance is available
where applicable

If you have the ambition to turn your skills into success, take the next step
and send your CV, which will be treated in strictest confidence to:
The Personnel Manager Quoting Ref: ADESD8511 at

Klark-Teknik Plc

Klark Industrial Park Walter Nash Road
Kidderminster Worcs DY11 7HJ

SIVLIdVO %2019 NI LNIdd 3Sv3Ild

and/or tel. no.
Name

To: STUDIO SOUND, please publish the above advertisement for. . . . . .. insertions under
................ Cheque/P.O. to be made payable to LINK
HOUSE PUBLICATIONS LTD, LINK HOUSE, DINGWALL AVENUE, CROYDON CR9 2TA.
Is a Box No. required Yes/No. If no, please include remittance to cover name and address

the heading. .. .........

~ CLASSIFIEDS
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HARRY, THERE HAS TO BE AN EASIER WAY.

MEMO:

Listen, Harry, I know you keep saying we
need “creative sound processing” to stay
competitive. [ Joved the way you hung the
mikes inside a 24-gallon aquarium for the
Fred's Fish Food jingle (too bad Fred's sing-
ing goldfish dropped dead, though). And
your reverse hyperspatial time-delay effects
for the "H.G. Wells Concerto” were incred-
1bly brilliant. Real award-winning stuff.

Butlgotta tell you: these complicated set-
ups of yours are driving me crazy. First I
spend all day rigging equipment. Then I go
all night de-bugging the effects so they
sound right.

Harry, there just has to be an easier
way to produce interesting acoustic envi-
ronments.

And I think I found it: Ursa Major's new
StarGate 626. The 626 puts just about every
effect we need—digital reverb, delays, and
special effects—inside one box with one set

®  RssMAJOR
Star@afe 625

DIEITaL, HEWINE & EFFRCTY

of controls. The reverb programs all sound
absolutely professional (this is an Ursa Ma-
jor unit, after all)—but the 626 goes way be-
yond straight reverb. There's mono and
stereo delay lines, for example, an effect
called “reverse reverb,” a stereoized dual
echo, and the brightest plate simulation [ 've
ever heard. Plus a lot more—16 pre-tuned
“rooms” 1n all, with 256 possible vanations
on each effect.

Anyway, Harry, [ want you to cancel ev-
erything on your calendar tomorrow morn-
ng. I'm taking you to hear a live demo of the
626. Don't forget the checkbook, either. We
need this thing—and the sooner the better.

g

Regards,

THE STARGATE 626

URSA MAJOR, Inc.

Ascacc oo

" Box 28, Boston, MA 02258 USA - Telephone (617) 924-7697
Telex: 921405 URSAMAJORBELM
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